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CONICAL  OBSERVATIONS  ON  NINETY  CASES  OF  ACUTE 
EPIDEMIC  POLIOMYELITIS 

By  Francis  R.  Fraser,  M.B., 

OF    NEW    YORK. 

(From  the  Hospital  of  the  Rockefeller  Institute  for  Medical  Research,  New  York.) 

In  June,  1912,  Peabody,  Draper,  and  Dochez'  published  a  report 
on  71  cases  of  acute  epidemic  poliomyelitis  admitted  to  the  Hospital 
of  the  Rockefeller  Institute  for  Medical  Research  during  the 
summer  of  1911.  During  the  summer  and  autumn  months  of  1912 
and  1913,  90  cases  were  admitted  to  the  Hospital,  57  in  1912,  and 
33  in  1913.  The  present  paper  reports  the  clinical  observations 
made  on  the  90  cases  admitted  in  1912  and  1913,  that  seem  to  have 
importance  from  the  fact  that  attention  has  not  been  drawn  to 
them  in  earlier  clinical  accounts. 

Cases  were  admitted  during  the  acute  stages  only,  and,  after 
having  remained  in  the  hospital  for  from  a  few  days  to  three  months, 
they  have  reported  at  intervals  since  for  observation  and  advice 
as  to  treatment.  A  far  larger  number  were  seen  in  the  dispensary 
and  were  not  admitted,  as  the  acute  stages  were  passed.  In  addi- 
tion to  the  90  cases  admitted  during  1912  and  1913,  7  cases  were 
admitted  on  the  possibility  of  their  condition  being  due  to  acute 
poliomyelitis.  The  steady  decrease  in  the  number  of  admissions 
was  due  to  a  decrease  in  the  number  of  cases  of  the  disease 
in  New  York,  and  in  addition  to  the  decrease  in  numbers,  a 
decrease  in  severity  was  observed,  for  in  the  71  cases  admitted 

'  A  Clinical  Sfudy  of  .^cute  Polionivrliti.s.     Monograph  No.  4,  June,   1912.     The  Rockefeller 
Institute  for  Medical  Research. 

VOL.    148,   NO.    1. JULY,    1914 
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during  1911,  Peabody,  Draper,  and  Dochez  reported  a  mortality 
of  14  per  cent.,  while  among  the  57  cases  admitted  during  1912, 
the  mortality  was  16  per  cent.,  and  among  the  33  admitted  during 
1913  it  was  9  per  cent.  Furthermore,  the  3  fatal  cases  of  1913 
died  of  secondarj"  inflammatory  conditions  of  the  lungs,  and  not 
directly  from  the  disease.  The  resulting  paralyses,  however,  were 
as  widespread  and  complete  in  1913  as  in  the  previous  years. 

Etiology.  The  ages  of  the  patients  varied  from  nine  months  to 
fourteen  years.  In  tliree  instances  two  members  of  a  family  were 
admitted,  and  in  a  fourth  instance  two  cousins  living  in  the  same 
house.  It  was  further  observed  that  although  only  in  a  very  few 
instances  could  a  direct  or  indirect  contact  with  a  patient  suffering 
from  the  disease  be  recorded,  at  any  one  time  the  majority  of  patients 
came  from  the  same  general  locality  in  New  York.  Inquiries 
were  made  as  to  the  prevalence  of  flies  and  other  insects  in  the 
house,  and  subsequent  to  the  communication  of  Rosenau^  on  the 
conveyance  of  infection  by  the  stable  fly  (Stomoxys  calcitrans), 
the  proximity  of  the  home  to  stables  was  in  all  cases  inquired  into. 
Neither  the  prevalence  of  insects  nor  the  neighborhood  of  stables 
was  found  to  be  a  usual  occurrence.  In  many  cases  the  parents 
suggested  some  slight  accident  or  some  dietary  indiscretion  as  the 
cause  of  the  condition,  but  in  no  case  could  a  predisposing  cause 
be  ascertained. 

In  view  of  the  possible  importance  of  the  nose  and  throat  as  the 
point  of  entrance  of  the  infection,  the  tonsils  were  in  all  cases 
inspected.^  Simple  inspection  is  unsatisfactory  in  estimating  the 
size  or  condition  of  tonsils,  but  in  37  cases  they  were  noted  as 
somewhat  enlarged  and  congested,  in  18  cases  as  enlarged,  and  in 
4  as  slightly  congested.  In  the  remaining  31  they  were  noted  as 
normal  or  were  not  examined,  as  occurred  in  two  rapidly  fatal 
cases.  In  the  case  of  8  children  whose  tonsils  were  noted  as  enlarged 
and  congested,  21  other  children  in  their  families  were  examined, 
and  of  these  in  16  the  tonsils  were  noted  as  showing  no  enlargement 
or  congestion.  In  15  cases  the  tonsils  were  enucleated,  and  on 
removal  usually  proved  to  be  larger  than  inspection  had  led  one 
to  expect. 

Symptomatology.  1.  Preparalytic  and  (icncral.  While  no 
cases  were  admitted  in  the  preparalytic  stages,  5  abortive  cases 
were  admitted,  and  in  22  cases  the  paralysis  increased  after  ad- 
mission to  the  hospital.  The  preparalytic  and  general  symptoms 
were  in  all  cases  inquired  into,  and  are  important  in  view  of  early 
diagnosis.  These  symptoms  were  observed  by  the  parents  or 
attendants  for  from  a  few  hours  to  nine  days  before  the  onset  of 
])aralysis,  but  all  of  them  were  further  observed  in  the  cases  after 

'  InU-rnutionikl  C'onK"'s«  <'f  Hygiene  and  DomoKraphy,  WiishiiiKtoii,  1011', 

'  Loiner  anil  Weisner,  VVien.  klin.  Woeh.,  1010.  xxiii.  p.  323;  Floxner.  S..  The  Contribution 
of  Kxperiinental  to  Human  Poliomyelitis,  .lour,  Amer.  Med.  Assoc,  101(1,  Iv,  pp.  1105-1113. 
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admission  to  the  hospital  and  might  continue  until  the  acute 
general  symptoms  passed  off.  The  most  common  symptom  was 
fererishness ,  and  this  was  reported  to  be  present  in  79  of  the  cases. 
It  was  not  constant,  but  might  appear  for  a  day  or  two  and  then 
disappear  before  the  onset  of  paralysis,  or  it  might  appear  onl}^ 
after  the  onset  of  paralysis.  In  the  records  of  the  temperature 
(rectal)  after  admission  a  high  temperature  was  exceptional,  and 
while  one  case  was  admitted  with  a  temperature  of  104.8°, 
and  in  the  fatal  cases  temperatures  of  104°  to  105°  were  ob- 
served before  death,  a  temperature  that  varied  from  101°  to  103° 
and  gradually  settled  in  the  course  of  a  few  days  was  seen  in  the 
majority  of  cases.  The  temperature  may  be  settling  some  flays 
before  the  cessation  or  spread  of  paralysis,  but  it  was  usually  still 
slightly  elevated  for  some  days  after  further  spread  of  the  paralyses 
was  observed.  A  child,  aged  three  years,  w^as  readmitted  for 
obser^'ation  four  months  after  the  onset,  and  at  that  time  an 
afternoon  temperature  of  100°  or  o^•er  was  of  daily  occurrence, 
although  there  was  no  evidence  of  a  recurrence  or  of  any  other 
cause  of  an  elevation  of  temperature.  The  pulse  rate  did  not,  as  a 
rule,  settle  until  some  days  after  the  temperature  was  normal, 
and  in  a  few  cases  showed  the  irregularities  of  sinus  arrhythmia. 
The  pulse  rate  was  commonly  between  120  and  140  on  the  day  of 
admission.  Drowsiness  or  heaviness  was  noted  in  47  cases,  and  this 
was  very  variable  in  degree,  for  sometimes  an  apparently  comatose 
condition  was  present,  from  which,  however,  the  child  could  be 
readily  aroused.  Accompanying  this  heaviness  there  was  a  con- 
dition of  irritability  or  restlessness,  best  seen  when  the  child  was 
aroused,  and  frequently  connected  in  the  older  chilaren  with  fear 
of  pain  consequent  on  handling.  The  restlessness  was  also  ob- 
servable during  sleep,  the  child  tossing  about  and  rolling  the  head 
from  side  to  side.  In  spite  of  the  drowsiness  the  children  seldom 
slept  well,  being  wakeful  and  querulous,  and  this  was  in  marked 
contrast  to  the  sound,  uninterrupted  sleep  seen  in  early  convales- 
cence. During  sleep,  definite  involuntary  twitchings  or  jerhings 
were  seen  in  20  of  the  patients.  These  jerkings  were  seen  as  short, 
sudden  movements  either  of  flexion  or  extension  of  a  limb,  and 
frequently  in  a  limb  that  subsequently  became  paralyzed.  The 
movement  might  involve  upper  and  lower  limbs  on  one  side  of  the 
body,  both  lower  or  both  upper  limbs,  or  all  four  limbs,  or  head 
and  neck,  or  the  whole  body  at  once.  A  totally  paralyzed  part 
never  showed  such  movement,  but  it  was  most  frequent  in  a 
limb  that  showed  a  slight  weakness.  It  was  not  observed  after  the 
acute  general  symptoms  passed  off.  A  fine  tremor  was  seen  in  a 
few  of  the  patients  similar  to  that  described  by  Xetter  and  others.'' 
A   lateral   nystagmus  was   seen   in   one   patient,   and   though   not 

*  Paralysie  infantile  choreique.  Arch,  de  MM  des  Enfante,  December,  191.3. 
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constant,  it  was  present  without  any  voluntary  movement  of  the 
eyeballs.  A  history  of  a  localized,  profuse  sweating  was  occasionally 
obtained,  involving  the  part  that  subsequently  became  paralyzed, 
but  more  common  was  profuse  general  perspiration  in  the  very 
severe  cases.  This  general  perspiration  occurred  both  when  the 
child  was  awake  and  when  it  was  asleep,  but  was  usually  more 
profuse  during  sleep.  It  did  not  cease  with  the  other  acute  symp- 
toms or  with  the  fall  of  temperature,  and  in  one  case  was  still 
well  marked,  though  diminished,  at  the  end  of  six  months. 

G astro-intestinal  symptoms  were  rarely  absent,  and  vomiting 
was  reported  in  41  cases  and  loss  of  appetite  in  22  others.  Diarrhea,^ 
which  has  been  reported  as  common  in  some  epidemics,  was  rarely 
given  as  a  symptom,  and  was  noted  in  only  7  cases,  while  con- 
stipation was  a  marked  feature  in  38  of  the  patients.  After  ad- 
mission the  patients  in  the  acute  stages  were  very  thirsty,  but  had 
no  appetite  for  solid  food.  When  the  acute  symptoms  disappeared, 
the  appetite  returned  at  once  and  was  usually  vigorous.  Con- 
vulsions occurred  only  once,  and  rigors  were  never  noted. 

A  symptom  of  considerable  importance,  in  that  it  is  observed 
early  and  that  it  is  not  present  in  gastro-intestinal  disturbances, 
nor,  as  a  rule,  in  the  common  infectious  diseases,  is  the  stiffness 
of  neck  and  back,  resistance  to  anterior  flexion  of  the  neck  and 
back,  or  pain  on  attempting  such  flexion.  This  was  present  in 
72  of  the  cases,  and  persisted  for  from  one  day  after  admission  to 
three  or  more  weeks.  Of  the  18  children  who  did  not  show  this 
resistance,  in  7  the  posterior  muscles  of  the  neck  and  back  were 
paralyzed,  and  the  others  were  mild  cases  or  were  seen  for  the 
first  time  late  in  the  disease.  In  three  instances  there  was  definite 
head  retraction,  with  arching  of  the  back,  and  in  several  more  the 
patient  was  restless  unless  placed  in  a  position  that  would  allow 
of  slight  arching  or  retraction.  This  symptom  was  jiresent  to  a 
marked  extent  in  cases  with  only  slight  paralysis,  and  was  the 
most  marked  feature  in  two  cases  classed  as  aborti\e.  On  the 
other  hand,  cases  with  extensive  or  severe  paralysis  showed  slight 
stift'ness  and  resistance  to  anterior  flexion,  and  there  was  no  relation 
between  the  degree  of  abnormality  of  the  spinal  fluid  and  the  degree 
of  resistance. 

Pain  and  tenderness  are  important  symptoms  of  the  acute  stage, 
and  are  sometimes  observed  before  any  paralysis  is  noted.  Tender- 
ness on  handling  was  noted  in  01  of  the  cases,  and  many  more 
showed  signs  of  pain  when  neck  and  back  were  flexed.  In  many 
cases  the  tenderness  on  handling  was  due  to  flexion  of  the  neck 
and  back,  but  in  others  it  had  no  connection  >vith  such  movement. 
It  might  be  generalized  and  cause  the  child  to  dread  the  approach 
of  anyoni!  likely  to  handle  him.     In  other  cases  it  was  localized 
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to  a  limb  or  limbs,  usually  the  parts  paralyzed.  This  tenderness 
during  the  acute  stages  seemed  to  be  of  three  types  or  degrees. 
In  a  few  cases  a  hyperesthetic  condition  of  the  skin  was  suspected, 
but  in  dealing  with  patients  of  the  age  and  condition  under  ob- 
servation, accurate  determination  of  such  a  point  is  difficult. 
In  a  few  others,  mild  pressure  on  the  muscle  masses  caused  pain, 
not  specially  localized  over  the  nerve  trunks.  In  many  more, 
passive  movements  that  would  stretch  tendons  or  capsular  struc- 
tures caused  the  child  to  cry  out  with  pain.  This  tenderness  was 
seen  frequently  in  limbs,  that  at  no  time  showed  paralysis,  but 
the  deep  reflexes  were  usually  absent.  On  the  other  hand,  it  could 
be  elicited  in  limbs  that  were  totally  paralyzed.  It  frequently 
caused  a  child  to  keep  a  limb  that  was  not  paralyzed  at  rest  and 
simulate  paralysis,  the  true  condition  of  the  limb  being  ascertained 
only  by  handling.  This  tenderness,  as  a  rule,  passed  off  in  a  day 
or  two,  but  might  persist  for  three  or  four  weeks.  It  constantly 
persisted  after  further  spread  of  paralysis  w^as  noted,  and  passive 
movements  increased  rather  than  decreased  its  severity.  After 
the  acute  stage  was  passed  a  different  type  of  pain  on  passive 
movement  was  observed.  If  a  limb  were  allowed  to  remain  at  rest 
after  the  acute  stage,  the  capsular  structures,  tendons,  and  muscles 
appeared  to  stiffen,  and  in  these  cases  the  tenderness  decreased 
with  treatment  by  passive  movements.  This  tenderness  was 
usually  localized  more  to  the  region  of  joints,  and  occurred  in 
joints  the  muscles  controlling  which  were  completely  flaccid  as 
well  as  at  joints  where  the  muscles  were  only  partially  affected, 
and  simulated  the  joint  pain  of  an  arthritis,  but  without  local 
points  of  tenderness  on  pressure.  Yet  another  type  of  tenderness 
must  be  noted.  Some  weeks  after  the  onset  a  limb  that  has  hitherto 
shown  no  sign  of  paralysis  becomes  painful  on  movement,  the 
child  does  not  use  it  freely,  and  the  part  appears  to  be  paralyzed. 
This  was  well  seen  in  a  child  whose  left  upper  limb  alone  was  par- 
alyzed. Three  weeks  later,  when  the  child  was  allowed  to  run  about, 
she  complained  of  pain  in  the  knees  and  seemed  unable  to  walk. 
On  admission  it  was  found  that  the  muscles  of  both  lower  limbs 
were  spastic  and  that  the  tendon  reflexes  were  all  exaggerated. 
The  pain  was  situated  in  the  flexor  tendons  at  the  back  of  the 
knees.  ]Massage  and  movements  relieved  the  stiffness,  and  the 
pain  disappeared.  It  is  possible  that  in  such  cases  irritation  to 
the  pyramidal  tracts  results  during  the  healing  process  of  the 
lesion  in  the  upper  part  of  the  cord. 

Spontaneous  pain  is  difficult  to  ascertain  in  patients  of  the  age 
usually  affected,  and  frequently  what  appeared  at  first  to  be  spon- 
taneous pain  would  disappear  on  adjusting  the  position  of  the 
patient  to  avoid  tension  on  muscles  or  ligaments.  In  one  case 
the  pain  could  not  be  relieved  by  adjustment  of  position  and  seemed 
to  be  independent  of  such  adjustments.     This  pain  disappeared 
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with  the  other  acute  symptoms.  In  this  case,  a  girl,  aged  four 
years,  there  was  present  for  two  days  after  admission  an  apparent 
absence  of  sensibility  to  painful  stimuli,  as  pricking  with  a  pin 
caused  no  response,  but  the  child  was  in  a  comatose  condition  at 
the  time,  and  the  sensibility  returned  as  the  coma  passed  off  and 
the  spontaneous  pain  manifested  itself. 

2.  Paralysis.  Wickman^  has  differentiated  eight  types  of  the 
disease,  based  on  the  fully  developed  symptomatology.  The 
distinction  between  these  types  depends  on  the  localization  of  the 
lesions  in  the  central  nervous  system.  Any  part  of  the  brain  and 
cord  may  be  affected,  and  in  any  one  case  the  lesions  may  be  wide- 
spread, or  lesions  may  be  present  giving  at  one  time  a  paralysis  of 
the  muscles  of  the  face  and  of  a  lower  limb.  The  different  types 
cannot  then  be  rigidly  differentiated,  and  the  distinction  between 
the  meningeal  and  the  abortive  types  is  often  extremely  difficult. 
Miiller'^  classifies  all  cases  that  do  not  show  definite  paralysis  as 
abortiv'C,  and  it  is  simpler  to  adopt  his  classification  in  this  respect. 
Of  the  paralyzed  cases,  the  differentiation  of  bulbospinal  and  cerebral 
types  has  been  suggested,  and  though  rarely  cases  of  definite 
spastic  paralysis  are  found,  it  is  more  common  to  find  spastic  and 
flaccid  conditions  coexisting. 

Involvement  of  the  respiratory  musculature  is  of  importance  in 
its  prognostic  significance;  11  of  the  12  fatal  cases  may  be  included 
in  this  group.  In  7  of  them  death  was  due  directly  to  the  respiratory 
embarrassment,  and  in  the  remaining  four  it  was  due  to  secondary 
inflammatory  conditions  in  the  lungs.  In  1  other  fatal  case  death 
was  due  to  an  inflammatory  condition  of  the  lungs  secondary  to 
a  paralysis  of  the  muscles  of  the  palate  and  pharynx.  Of  the  31 
cases  showing  involvement  of  the  muscles  of  respiration,  there  was 
paralysis  or  weakness  of  both  diaphragm  and  intercostals  in  9, 
and  of  these,  6  ended  fatally  while  in  the  hospital.  In  .3  cases  the 
diaphragm  alone  was  involved  without  complete  paralysis,  and  in 
each  instance  there  has  been  complete  recovery  in  the  action  of  the 
diaphragm;  19  cases  showed  paralysis,  complete  or  partial,  of  the 
intercostal  muscles,  and  of  these,  3  ended  fatally  and  7  recovered 
entirely.  In  no  instance  was  the  respiratory  paralysis  the  only 
paretic  symptom.  The  prognosis  as  to  life  is  always  grave  when 
the  rcsj)iratory  musculature  is  weakened,  and  though  severe  par- 
alysis of  the  kind  is  readily  observed,  a  weakness  of  either  diaphragm 
or  intercostals  is  easily  overlooked  and  may  be  the  commencement 
of  a  spread  that  will  terminate  fatally.  Rapidity  of  ri^spiration 
is  not  necessarily  present  with  slight  weakness  or  limited  paralysis, 
as  either  the  diaphragm  alone  or  the  intercostals  alone  are  able 
to  carry  on  efficiently  the  movements  of  respiration,  and  even  when 
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present,  the  rapid,  shallow  respirations  may  be  erroneously  con- 
sidered part  of  the  general  acute  condition.  If  the  chest  is  prevented 
from  expanding  by  pressure  on  the  thoracic  wall,  a  weakened  or 
asymmetrical  action  of  the  diaphragm  can  be  estimated  by  ob- 
serving or  palpating  its  movements  in  descending  and  ascending 
in  the  abdomen,  while  pressure  on  the  abdomen  to  limit  or  prevent 
the  descent  of  the  diaphragm  will  demonstrate  the  power  of  the 
intercostals  to  carry  on  respiration  by  expanding  the  thorax. 
As  with  any  part  of  the  body  musculature,  weakness  of  the  dia- 
phragm and  intercostals  may  appear  and  disappear  again  in  the 
course  of  a  few  hours. 

The  large  number  of  cases  showing  involvement  of  facial  muscles 
was  striking.  Of  the  90  cases,  31  showed  weakness  of  the  muscles 
of  the  face,  and  in  many  more  a  slight  involvement  was  suspected. 
In  5  cases  this  was  the  only  paretic  symptom,  while  in  the  re- 
maining 26  other  parts  of  the  body  were  involved.  In  1  case, 
which  showed  many  unusual  factors  and  which  will  be  discussed 
more  fully  later,  the  weakness  of  the  facial  muscles  was  bilateral. 
In  7  cases  the  whole  of  the  muscles  of  one  side  of  the  face  were 
paralyzed.  The  others,  while  showing  a  definite  as^Tnmetry, 
showed  a  weakness  of  the  whole  of  one  side  or  a  paralysis  or  weakness 
of  the  upper  or  lower  parts  of  the  facial  musculature  only.  Of  the 
5  uncomplicated  cases,  3  showed  a  definite  exaggeration  of  the  tendon 
jerks  in  the  upper  and  lower  limbs,  in  a  fourth  the  tendon  reflexes 
seemed  normal,  and  in  the  fifth  the  tendon  reflexes  of  the  upper  limbs 
were  diminished,  while  those  of  the  lower  limbs  seemed  normal. 
Among  the  cases  complicated  by  paralysis  of  other  parts  of  the 
body,  spasticity  and  exaggerated  reflexes  were  occasionally  met 
with,  but  not  to  a  greater  extent  than  among  cases  showing  no 
involvement  of  cranial  nuclei.  In  the  case  of  a  girl,  aged  three 
years,  admitted  on  the  fourth  day  after  the  onset  of  symptoms  and 
the  third  day  after  the  appearance  of  paralysis,  and  showing  in- 
volvement of  the  left  side  of  the  face,  of  the  laryngeal  and  pharyn- 
geal muscles,  and  to  a  slight  extent  of  the  respiratory  musculature, 
all  the  tendon  reflexes  were  exaggerated  on  admission.  Without 
any  paralysis  of  the  extremities  developing,  the  tendon  reflexes 
gradually  diminished  and  were  lost  in  the  course  of  the  next  two 
days  until  the  only  one  obtainable  was  the  right  Achilles  reflex, 
and  it  was  but  a  feeble  response.  In  3  cases  the  facial  weakness 
cleared  up  in  the  course  of  a  few  weeks,  and  in  5  of  them  no  sign 
of  facial  invohement  was  apparent  after  an  inter\al  of  from  three 
to  six  months.  At  the  end  of  that  time  3  had  shown  no  improve- 
ment, while  16  showed  distinct  improvement,  and  the  remaining 
4  died  during  the  acute  stage  of  respiratory  involvement.  One 
case  deserves  special  notice  in  that  an  almost  complete  ptosis  of 
the  right  upper  eyelid  was  the  only  paretic  symptom  on  admission, 
though  when  seen  again  six  months  later,  slight  weakness  of  the 
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lower  part  of  the  face  on  the  right  side  and  of  the  right  external 
rectus  could  be  demonstrated,  while  the  ptosis  had  almost  entirely 
disai)peared. 

Difficulty  with  micturition  is  fairly  common,  and  is  probably  due 
to  a  local  rather  than  to  a  general  weakness,  for  it  occurs  in  cases 
that  show  slight  paralysis  of  the  limbs  as  well  as  in  severely  paralyzed 
cases  and  in  cases  that  show  few  general  symptoms.  The  difficulty 
of  defecation  is  usually  associated  with  the  paralyzed  or  weakened 
muscles  of  the  abdominal  wall,  but  in  one  case  the  anal  sphincter 
was  observed  in  a  patulous  condition  for  a  few  days. 

3.  A  bortive  Cases.  Five  of  the  cases  were  considered  to  be  exam})les 
of  the  abortive  type.  In  3  no  history  of  direct  or  indirect  contact 
was  obtainable,  and  the  illness  commenced  with  fever,  vomiting, 
or  loss  of  appetite  and  constipation,  with  in  2  cases  general  weak- 
ness and  twitchings  of  the  limbs  and  pains  in  the  knees.  On 
admission  all  three  showed  marked  stiffness  of  the  neck  and  back, 
and  their  spinal  fluids  contained  101,  34,  and  9  cells  respectively 
per  cubic  millimeter.  The  fluid  with  9  cells  per  cubic  millimeter 
contained  a  marked  excess  of  globulin,  and  in  all  the  mononuclear 
cells  predominated.  No  paralyses  were  discoverable,  though  some 
of  the  tendon  reflexes  were  exaggerated  and  others  diminished, 
and  nothing  suggesti^•e  of  any  of  the  common  acute  infections  in 
chiklren  was  found.  Two  of  them  recovered  entirely  in  the  course 
of  a  few  days,  while  the  other  was  somewhat  stiff  and  ataxic  for 
four  weeks.  The  fourth  case  was  that  of  a  boy,  who  lived  in  the 
same  house  with  his  cousin,  admitted  at  the  same  time  with  paralysis. 
He  was  feverish  and  irritable  at  the  commencement,  and  on 
admission,  four  days  later,  showed  marked  head  retraction,  but  no 
characteristic  changes  in  the  spinal  fluid.  No  paralyses  were 
observed,  and  he  had  completely  recovered  three  weeks  later. 
The  fifth  case  was  the  brother  of  a  child  admitted  two  days 
previously  with  paralysis,  and  he  was  admitted  after  a  typical 
history  of  onset,  with  a  temperature  of  103.4°,  no  stiffness  of  the 
neck,  but  with  89  cells  per  cubic  millimeter  in  his  spinal  fluid. 
In  the  course  of  two  weeks  his  spinal  fluid  became  normal,  but  he 
remained  heavy  and  did  not  recover  his  appetite  or  his  spirits. 
No  tubercle  bacilli  were  found  in  his  s])inal  fluid,  but  he  died  three 
months  later  with  a  rapidly  terminating  tuberculous  meningitis. 
It  is  possible  that  the  original  diagnosis  of  acute  jioliomyelitis 
was  incorrect  in  this  case. 

])ia(jnosis.  In  the  prejiaralytic  stages  and  in  aborti\e  cases 
the  diagnosis  of  acute  poliomyelitis  is  always  a  matter  of  difficulty, 
and  until  some  specific  bacteriological  or  immunological  test  is 
devised,  reliance  must  be  placed  on  the  general  symptoms  and  on 
the  character  of  the  spinal  Ihiid."    The  occurrence  at  the  timeiif  an 
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epidemic  is  strong  evidence  in  a  case  where  the  diagnosis  would  other- 
wise be  doubtful.  The  character  of  the  spinal  fluid  in  other  acute 
infections  is  not  at  present  sufficiently  established  for  much  reliance 
to  be  placed  on  the  results  of  liunbar  puncture  in  ruling  out  such 
infections.  In  its  gross  characters,  in  the  cytology  and  in  gl()})ulin 
content,  the  spinal  fluid  in  tuberculous  meningitis  and  in  syphilitic 
myelitis  closely  resembles  that  seen  in  acute  poliomyelitis,  while 
the  clinical  features  of  these  two  diseases  are  often  indistinguishable. 
This  is  well  illustrated  by  two  cases  that  follow: 

Case  I. — L.  B.,  a  boy,  aged  two  years  and  three  months,  had 
been  a  full-time  child,  difflcult  to  bring  up,  but  without  any  previous 
history  of  congenital  syphilis.  He  was  admitted  with  weakness 
of  the  right  side  of  the  face,  right  arm,  and  right  leg,  setting  in 
after  four  days  of  drowsiness,  fever,  and  gastro-intestinal  dis- 
turbance. The  paralysis  was  flaccid,  there  was  no  impairment 
of  sensory  functions,  and  there  was  definite  stift'ness  of  the  neck. 
The  child  gave  evidence  of  congenital  syphilis  in  the  bones  of  the 
skull,  thorax,  and  limbs.  The  spinal  fluid  on  admission  contained 
o(J0  cells  per  cubic  millimeter,  mostly  lymphocytes,  and  gave  a 
heavy  flocculent  precipitate  with  the  Noguchi  test.  The  fever 
disappeared  in  a  day  or  two,  but  the  cells  in  the  spinal  fluid  in- 
creased until  a  week  after  admission,  when  1600  per  cubic  milli- 
meter were  present.  The  Wassermann  reaction  in  the  spinal  fluid 
was  positive,  which  is  not  found  to  be  the  case  in  acute  polio- 
myelitis, and  it  was  strongly  positive  in  the  serum  also.  He  was 
transferred  to  the  Babies'  Hospital,  and  there  the  paralysis  cleared 
up  to  a  large  extent  after  the  intravenous  administration  of  sal- 
varsan. 

Case  H.- — W.  L.,  a  boy,  aged  twenty-two  months,  was  reported 
to  have  been  perfectly  well  until  four  days  before  admission,  when 
he  became  feverish,  vomited,  was  constipated,  and  his  legs  were 
paralyzed.  On  admission  there  was  a  flaccid  paralysis' of  most  of 
the  muscles  of  the  left  leg.  In  the  course  of  the  next  few  days  the 
paralysis  spread  to  the  right  leg,  to  the  face,  to  the  external  rectus 
of  the  right  eye,  and,  to  a  slight  extent,  to  both  arms.  On  admission 
the  spinal  fluid  contained  93  cells  per  cubic  millimeter,  and  on  the 
day  of  death,  which  occurred  three  weeks  after  the  onset,  it  con- 
tained 451  i^er  cubic  millimeter,  and  tubercle  bacilli  were  found  in 
considerable  numbers.  Xo  autopsy  was  obtainable,  but  before 
death  the  clinical  picture  was  strongly  suggestive  of  tuberculous 
meningitis.  The  cells  were  mostly  lymphocytes,  and  the  globulin 
reaction  gave  a  definite  precipitate,  and,  as  in  the  previous  case 
on  admission,  the  clinical  aspect  and  the  findings  in  the  spinal 
fluid  were  very  simliar  to  those  seen  in  acute  poliomyelitis. 

From  the  pathology  of  the  disease  it  is  possible  that  a  lesion 
causing  recognizable  clinical  signs  may  occur  in  any  part  of  the 
brain   and   spinal   cord.     In   3   cases  where  unusual  clinical   signs 
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were  present,  a  diagnosis  of  acute  poliomyelitis  was  made.  The 
cases  occurred  during  an  epidemic,  and  no  other  satisfactory 
diagnosis  was  supported. 

Case  III. — A  girl,  aged  nine  years,  was  admitted  after  three 
days  of  slight  feverishness,  vomiting,  and  headache,  with  paralysis 
of  the  left  side  of  the  soft  palate.  The  spinal  fluid  was  normal, 
the  child  seemed  quite  well,  and  nothing  else  was  discovered  on 
physical  examination.  No  diphtheria  bacilli  were  found  in  the 
throat,  and  the  condition  of  the  palate  cleared  up  in  the  course  of 
two  or  three  weeks.  Serum  from  this  patient  protected  a  monkey 
from  an  intracerebral  injection  of  poliomyelitis  virus. 

Case  IV. — The  case  of  C.  W.  was  diagnosed  as  polioencephalitis. 
The  child  was  a  boy,  twenty-one  months  old,  and  the  family  history 
was  satisfactory.  He  had  had  repeated  gastro-intestinal  disturb- 
ance, and  had  been  rather  troublesome  to  bring  up.  Ten  days 
before  admission  he  was  very  feverish  and  vomited.  A  day  or 
two  later  there  was  some  discharge  from  one  ear.  The  fever  con- 
tinued, and  he  was  drowsy  and  irritable.  Four  days  before 
admission  his  left  arm  and  leg  seemed  weak.  On  admission  his 
temperature  was  100°,  pulse  80,  respirations  24  per  minute,  and 
while  the  right  arm  and  right  leg  were  moved  freely  in  all  directions, 
the  left  arm  and  left  leg  were  held  rigid  and  were  continually 
twitching.  In  addition,  there  was  a  rapid  tremor  of  all  limbs 
and  of  all  the  muscles  of  the  body  that  varied  in  fineness  and 
rapidity  from  time  to  time  and  was  more  marked  in  one  part  of 
the  body  than  in  another.  Over  the  whole  of  the  left  side,  face, 
limbs,  and  trunk  this  twitching  and  tremor  were  more  marked  than 
in  the  muscles  of  the  right  side.  There  was  a  spasticity  of  all  the 
muscles  of  the  body,  more  marked  on  the  left  side  than  on  the  right. 
The  deep  reflexes  were  exaggerated  on  the  right  side  and  absent, 
from  spasticity,  on  the  left  side.  No  disturbances  of  sensation  were 
found.  Luinbar  puncture  gave  a  clear  fluid  with  25  cells,  mostly 
lymphocytes,  per  cubic  millimeter,  and  a  slight  haze  with  the 
Noguchi  butyric  acid  test  for  globulin.  Blood  count  and  ophthalmo- 
scopic and  otoscopic  examination  were  negative,  and  a  negative 
Wassermann  reaction  was  found  in  both  serum  and  spinal  fluid. 
No  tubercle  bacilli  or  other  organisms  were  found  in  the  spinal 
fluid.  The  temperature  continued  to  swing  from  99°  to  101°. 
Two  weeks  after  admission  the  spasticity,  twitching,  and  tremors 
subsided,  and  on  leaving  the  hospital  six  weeks  later  he  had  entirely 
recovered,  except  for  a  slight  tremor  of  the  left  foot,  and  occasionally 
of  the  left  arm,  when  he  was  tired  or  excited.  Since  then  he  has 
remained  well.  The  character  of  the  tremor,  the  spasticity  and 
the  flexed  attitude  of  the  arm  and  hand,  together  with  the  fact 
that  during  sleep  the  affected  muscles  became  quite  relaxed,  sug- 
gested a  lesion  in  the  cerebellar-rubrospinal  tract.  The  character 
of   the   spinal    fluid,  the   comparatively    rapid    recovery,  and  the 
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occurrence  during  an  epidemic  suggested  that  the  polioencephalitis 
might  be  due  to  the  same  etiological  factor  as  acute  epidemic 
poliomyelitis. 

Case  V. — J.  C,  a  boy,  aged  four  years  and  seven  months,  with 
a  satisfactory  family  history  and  a  good  previous  history,  com- 
plained of  pain  in  the  mouth  four  days  before  admission,  and 
his  lips  were  seen  to  be  trembling.  The  next  day  he  had  difficulty 
in  swallowing  and  seemed  feverish,  and  the  following  day  was 
unable  to  articulate  or  to  swallow.  On  admission  his  temperature 
was  102.4°  and  after  reaching  105.4°  two  days  later,  settled  gradu- 
ally. He  was  semicomatose.  His  face  was  mask-like,  and  he 
lay  with  head  retracted  and  legs  drawn  up.  The  muscles  all  over 
the  body  were  rather  spastic  and  there  were  frequent  clonic  spasms 
of  the  right  side  of  the  face,  with  occasional  convulsive  twitchings 
of  the  arms  and  legs.  On  the  day  after  admission  the  spinal  fluid 
was  clear,  but  contained  some  small  white  flakes  and  2S()  cells 
per  cubic  millimeter,  large  mononuclear  cells  predominating.  The 
cells  gradually  decreased  in  number,  but  the  spinal  fluid  was  not 
noted  as  normal  for  two  months  later.  No  tubercle  bacilli  or  other 
organisms  were  found,  and  the  Wassermann  reactions  in  seriun 
and  spinal  fluid  were  at  all  times  negative.  P>xcept  for  a  moderate 
increase  in  the  white  blood  corpuscles,  the  examination  of  the 
blood  was  negative.  The  coma  continued  for  nine  days,  and  then 
he  gradually  regained  consciousness  and  the  muscular  rigidity 
passed  oft'.  The  face  remained  mask-like,  and  there  was  a  sym- 
metrical weakness  of  the  muscles  of  facial  expression  on  both  sides. 
The  elevators  of  the  lower  jaw  were  nearly  completely  paralyzed 
on  both  sides,  the  tongue  was  motionless  except  for  some  slight 
power  of  elevating  the  posterior  portions,  and  there  was  no  power 
of  articulation.  Saliva  dribbled  contiiuiously  from  his  mouth, 
and  he  could  only  s^^  allow  food  when  it  was  placed  well  back  in  his 
pharynx.  The  orifice  of  the  fauces  was  wide  and  cavernous,  and 
the  soft  palate  and  piUars  of  the  fauces  motionless.  The  right 
arm  was  weaker  than  the  left  and  somewhat  spastic,  and  showed 
athetoid  movements  and  incoordination.  There  were  no  disturb- 
ances of  sensation.  On  leaving  the  hospital  three  months  later  the 
general  condition  had  improved  very  much,  and  the  tremors, 
spasticity,  and  athetoid  movements  of  the  right  arm  were  much 
less  marked.  When  seen  two  months  later,  one  side  of  the  soft 
palate  was  active  while  the  other  was  still  paralyzed,  and  four 
months  after  that  the  palate  had  recovered,  and  instead  of  the  wide, 
gaping  aperture  of  the  fauces,  there  was  a  small  aperture  with 
the  pillars  of  the  fauces  and  the  soft  palate  cpiite  mobile.  Otherwise, 
little  definite  improvement  had  taken  place,  tiiough  he  could 
swallow  better,  the  saliva  dribbled  rather  less  constantly,  and  he 
made  more  intelligible  attempts  at  articulation.  Bilateral  atrophy 
of  the  tongue  was  noticeable. 
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Prognosis.  Prognosis  must  always  be  guarded  in  the  acute 
stage,  as  muscles  of  vital  importance  may  become  rapidly  paralyzed 
in  the  course  of  a  few  hours.  It  is  difficult  to  say  when  the  danger 
of  further  spread  is  over,  but  although  cases  are  seen  where  the 
acute  symptoms  disappear  only  to  reappear  with  increased  severity 
after  a  few  days,  they  are  exceptional.  ^Yhen  the  fever  has  sub- 
sided and  appetite  and  spirits  have  returned,  further  spread  is 
unlikely  and  the  prognosis  as  to  life  is  brighter.  A  few  cases  run 
an  acute  course,  with  marked  general  symptoms  that  clear  up  as 
by  crisis  in  a  few  days. 

Case  VI. — A  boy,  aged  three  years  and  eight  months,  complained 
of  headache  and  pain  in  his  chest,  and  seemed  feverish  for  three 
days.  He  appeared  to  recover,  but  a  day  later  the  same  symptoms 
returned.  On  the  sixth  day  he  was  worse  and  seemed  unable  to 
swallow.  It  was  thought  that  he  had  diphtheria.  On  admission 
on  the  tenth  day  of  his  illness  he  was  emaciated  and  apparently 
unconscious,  with  marked  stiflFness  of  the  neck  and  back  and  a 
temperature  of  102.9°.  The  spinal  fluid  was  clear  and  contained 
34  cells  per  cubic  millimeter,  95  per  cent,  of  which  were  mono- 
nuclears. The  face  seemed  a  little  drawn  to  one  side,  the  voice 
was  feeble,  and  the  tendon  reflexes  were  all  exaggerated.  Res- 
pirations were  noisy  from  the  bubbling  of  the  air  through  the 
accumulation  of  mucus  in  the  throat,  but  no  involvement  of  the 
respiratory  musculature  was  observed.  During  tlie  following 
day  the  temperature  rose  to  103.6°,  but  the  condition  seemed 
otherwise  the  same.  On  the  second  day  after  admission  the  tempera- 
ture dropped  to  99.8°,  and  the  child  could  talk  and  clear  his  throat, 
and  he  was  eager  for  food.  A  complete  paralysis  of  the  left  side  of 
the  face  was  the  only  residual  involvement. 

Such  cases  are  comparatively  rare,  and  where  the  acute  symptoms 
pass  off  gradually  it  is  difficult  to  prognosticate  for  some  days  as 
to  whether  further  spread  will  occur  or  not. 

The  prognosis  as  to  the  ultimate  recovery  of  power  in  the  par- 
ah'zed  parts  is  one  of  still  greater  difficulty.  As  a  general  rule, 
muscles  that  show  the  power  to  contract  at  a  period  when  all 
acute  symptoms  have  cleared  up  and  the  child  is  apparently  well 
except  for  the  paralysis  will  not  become  weaker,  and  can,  with 
careful  treatment,  regain  their  jwwer  to  a  varialilc  extent.  If 
the  affected  muscle  be  one  of  a  group  of  similarly  functionating 
muscles,  the  others  of  which  are  active,  it  is  more  likely  to  recover 
than  when  all  the  muscles  of  the  group  are  completely  flaccid. 
This  is  well  seen  in  the  muscles  of  the  shouhU'r  girdle.  The  deltoid 
is  more  likely  to  recover  if  the  su])raspinatus  and  infrasi)inatiis 
are  active  than  when  all  the  scapulohumeral  nuiscles  are  flaccid. 
The  prognosis  also  is  better  for  a  muscle  such  as  the  biceps  if  the 
other  muscles  of  the  arm  are  active  than  when  all  the  nuiscles  of 
tlie  liml)  are  comi)letely  flaccid,  ami  there  is  probal)ly  a  destructive 
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lesion  involving  the  anterior  horn  cells  of  the  lower  cervical  and 
upper  dorsal  segments  of  the  cord  on  that  side.  It  is  important 
therefore,  that  the  condition  of  the  muscles  at  any  time  be  ascer- 
tained. It  is  not  sufficient  to  observe  whether  or  not  a  muscle  is 
able  to  perform  its  function,  for  a  muscular  contraction  may  not  be 
sufficiently  strong  to  move  the  part,  and  yet  the  muscle  may  not 
be  totally  paralyzed.  In  the  legs  the  tendons  of  the  dorsiflexors  of 
the  ankle  can  often  be  seen  to  tighten  on  tickling  the  sole  of  the 
foot,  and  yet  no  movement  of  foot  or  toes  occurs,  and  the  same 
stimulus  may  be  sufficient  to  cause  a  movement  in  the  muscle  mass 
of  the  quadriceps  extensor  that  can  be  felt  by  a  hand  placed  gently 
about  the  thigh,  but  that  cannot  be  seen  or  recognized  by  a  move- 
ment at  the  knee-joint.  If  the  knee  be  bent  so  that  the  hamstring 
tendons  are  relaxed,  and  the  sole  of  the  foot  stimulated,  contraction 
of  the  hamstrings  may  be  recognized  by  a  tightening  of  the  tendons 
that  is  readily  felt,  although  no  further  flexion  of  the  knee  is  pro- 
duced. In  a  similar  way,  action  of  the  glutei  can  be  ascertained  by 
pressing  witli  the  finger-tip  in  the  region  of  the  gluteal  fold  or  simply 
by  stroking  the  skin  in  the  same  region;  of  the  lumbar  muscles  by 
stimulating  external  to  the  muscle  mass  in  the  angle  made  by  the 
margin  of  the  muscles  and  the  twelfth  tib;  of  the  vertel)roscapular 
muscles  by  gently  stroking  the  skin  internal  to  the  vertebral  border 
of  the  scapula;  of  the  scapulohumeral  muscles  by  a  similar  stimula- 
tion external  to  the  axillary  border  of  the  scapula  and  over  the 
supraspinous  fossa,  the  arm  being  placed  in  a  position  of  partial 
abduction;  of  the  pectoralis  major  by  stimulating  the  inner  end 
of  the  anterior  axillary  fold  with  the  arm  in  the  semi-abducted 
position;  and  of  the  muscles  of  the  abdominal  walls  by  means  of 
the  abdominal  and  epigastric  reflexes.  By  similar  methods  of 
examination,  other  muscles  that  appear  to  be  paralyzed  are  seen 
to  retain  some  power  of  contraction  or  to  have  regained  such  power. 
With  the  object  of  ascertaining  whether  in  the  early  stages  any 
})rognostic  value  could  be  placed  on  the  electrical  reactions  of  the 
paralyzed  muscles,  11  cases  were  tested.  With  children  a  general 
anesthetic  is  necessary  to  obtain  satisfactory  reactions  in  individual 
muscles,  and  this  was  not  considered  justifiable,  so  that  complete 
reactions  were  not  obtained,  as  the  patients  soon  grew  restless  and 
impatient  during  the  examination.  It  was,  however,  possible  to 
test  one  or  two  muscle  groups  satisfactorily  in  the  quieter  patients, 
especially  in  a  paralyzed  limb,  but  in  no  ease  was  it  attempted  until 
all  tenderness  of  the  acute  stage  was  passed.  The  earliest  to  be 
examined  was  tested  on  the  tenth  day  after  the  onset  of  paralysis. 
In  this  case  a  weakened  quadriceps  reacting  well  to  faradism 
recovered,  the  calf  muscles  apparently  paralyzed  gave  a  weak 
reaction  to  faradism,  and  at  the  end  of  twelve  months  showed 
no  return  of  power,  and  the  anterior  tibials  and  peronei  gave  no 
contraction  to  faradic  stimulation,  and  with  galvanism,  kathodal 
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closing  contraction  was  greater  than  anodal  closing  contraction, 
(KCC  >  ACC).  At  the  end  of  twelve  months  the  anterior  muscles 
showed  no  return  of  power,  but  some  atrophy.  In  another  case  a 
paralyzed  tibialis  anticus  muscle  gave  no  response  to  faradic 
stimulation  when  examined  on  the  fourteenth  day,  and  with  galvan- 
ism ACC  >  KCC,  but  the  response  was  sharp,  not  sluggish,  as  in 
a  typical  reaction  of  degeneration.  The  muscle  recovered  weW 
in  the  course  of  a  few  weeks.  Such  a  reaction  as  this  was  found 
commonly  in  muscles  that  subsequently  recovered  well.  Typical 
reactions  of  degeneration  with  slow  response  were  found  in  several 
cases  where  the  muscles  subsequently  recovered  to  a  varying 
extent.  It  is  impossible  to  draw  conclusions  from  the  few  cases 
tested,  and  it  is  possible  that  if  stronger  faradic  stimulation  had 
been  tried  than  was  possible  in  unanesthetized  patients,  contractions 
to  this  form  of  stimulation  would  have  been  obtained.  It  is,  how- 
ever, safe  to  conclude  that  muscles  giving  soon  after  onset  of 
paralysis  no  reaction  to  strong  faradic  stimulation  and  giving  with 
galvanic  stimulation  ACC  >  KCC  may  reco\er. 

Even  if  a  muscle  is  showing  commencing  atrophy,  a  partial 
recovery  may  take  place  and  the  condition  of  a  partially  atrophied 
but  active  muscle  is  frequently  seen.  The  question  of  whether  or 
not  the  bones  of  a  paralyzed  limb  will  grow  in  length  as  the  bones 
of  an  unaffected  limb  is  difficult  to  decide  without  a  large  number 
of  cases  observed  over  a  longer  period,  but  it  seems  probable  that 
shortening  may  be  expected  in  a  totally  flaccid  limb,  especially 
in  those  cases  where  the  muscles  of  the  limb  girdle  are  also  com- 
pletely paralyzed,  while  no  shortening  will  be  found  in  a  limb  with 
only  one  or  two  muscles  or  muscle  groups  affected.  The  prognosis 
is  always  worse  when  such  muscles  as  the  deltoid  and  dorsiflexors 
of  the  ankle  and  peronei  are  affected,  as  these  muscles  are  more 
resistant  to  treatment  than  any  others,  and  even  if  all  the  muscles 
of  a  lower  limb  regain,  at  least  partially,  their  power,  it  is  likely  that 
the  child  will  always  have  a  limp  of  greater  or  less  severity.  It 
is  impossible  to  state  a  period  beyond  which  no  further  return  of 
power  can  be  expected,  especially  in  cases  that  have  not  received 
careful  treatment.  In  one  case  that  had  received  vigorous  treatment 
since  the  onset  a  muscle  thitherto  showing  no  action  began  to 
recover  at  the  end  of  two  years,  but  in  a  completely  paralyzed 
muscle  recovery  to  any  great  extent  can  seldom  be  expected  after 
a  year  of  unsuccessful  treatment. 

Treatment.  For  the  purposes  of  treatment,  acute  poliomyelitis 
may  be  divided  into  three  stages:  (a)  the  acute  stage  of  fe\er  and 
general  symptoms,  including  the  period  of  onset  and  spread  of  the 
paralyses;  (h)  the  stage  of  recovery  of  muscle  power;  (c)  the  stage 
where  recovery  in  muscle  power  is  as  complete  as  it  is  going  to  be, 
and  the  treatment  is  ajiplied  to  the  residual  condition  of  deformities, 
flail-joints,  etc.     In  this  last  stage  tiie  treatment  nnist  be  surgical, 
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and  will  not  be  dealt  with  except  insofar  as  indications  for  such 
treatment  arise  in  the  stage  of  recovery  of  muscle  power. 

(a)  Apart  from  the  suggestive  work  of  Xetter,^  in  attempting  to 
control  the  acute  stage  by  subdural  injections  of  serum  from 
recovered  cases,  no  specific' treatment  has  as  yet  been  discovered 
that  will  check  the  process  when  it  has  commenced.  When  uro- 
tropin  (hexamethylenamin)  is  administered  by  the  mouth  it  may  be 
detected  in  small  quantities  in  the  spinal  fluid,  and  since  it  was 
suggested  that  this  might  have  some  power  to  destroy  the  virus  of 
poliomyelitis  it  was  hoped  that  urotropin  might  check  the  processes 
in  the  central  nervous  system.^"  Twenty-two  cases  were  treated  with 
urotropin  by  oral  administration.  Cases  that  were  still  advancing  on 
admission  or  such  cases  that  showed  marked  meningitic  symptoms 
were  usually  treated  in  this  way,  and  the  administration  continued 
only  until  the  acute  stage  was  passed,  but  in  several  cases  the  treat- 
ment was  continued  much  longer.  Doses  of  0.3  gm.  three  or  four  times 
a  day  were  employed  in  most  instances  for  a  child  of  two  years. 
In  one  case  the  administration  was  continued  for  four  weeks,  during 
which  time  the  patient,  a  child  of  three  years,  had  a  total  of  16.8 
gm.  In  two  instances  hematuria  developed  that  ceased  as  soon  as 
the  urotropin  was  discontinued.  In  a  child  of  two  and  a  half  years 
the  hematuria  appeared  after  five  days,  during  which  o  gm.  uro- 
tropin had  been  administered,  and  in  a  child  of  one  year  it  developed 
on  the  sixth  day  after  the  patient  had  received  6  gm.  In  no  instance 
did  this  treatment  appear  to  cut  short  the  acute  stage,  and  in  no 
instance  was  there  any  evidence  of  more  satisfactory  or  more  rapid 
recovery  in  the  paralyzed  parts.  No  decision  as  to  the  efficiency 
of  urotropin  can  be  reached  without  the  statistics  of  a  large  number 
of  cases,  or  by  means  of  some  precise  method  of  estimating  results. 

In  1912  Clark,^^  published  results  of  the  action  of  intraspinous 
injections  of  epineiphrin  or  adrenalin  in  the  treatment  of  the 
experimental  disease  in  monkeys  during  the  acute  stage,  in  which 
the  progress  of  the  paralysis  was  stayed  at  least  temporarily.  In 
8  cases  in  which  the  paralysis  was  rapidly  developing  and  in  which 
there  was  extreme  respiratory  involvement,  this  line  of  treatment 
was  tried.  The  largest  dose  was  3.0  c.c.  of  a  1  to  1000  solution 
injected  along  with  an  equal  volume  of  saline  and  washed  in  with 
1.0  to  2.0  c.c.  more  of  saline,  but,  as  a  rule,  doses  of  1.0  c.c.  or 
1.5  c.c.  were  used.  There  was  usually  a  rise  or  blood-pressure 
of  from  10  to  20  mm.  of  Hg.  systolic,  without  any  change  in  the 
diastolic  pressure;  the  summit  of  this  rise  occurred  in  from  twenty 
to  thirty  minutes.     The  increase  of  pressure  disappeared  in  from 

»  Compt.  rend.  Soc.  de  hiol.,  1911.  Ixx,  p.  625. 

">  Crowe,  Johns  Hopkins  Hosp.  Bull.,  1909,  xx,  p.  102.  Flexner  and  Clark.  Jour.  Ainer.  Med. 
Assoc,   1911,  h-i,  p.   1750.  ' 

"  Jour.  Amer.  Med.  Assoc.  1912,  lix,  p.  .307.  The  Action  of  .Subdural  Injection  of  Epinephrin 
in  Experimental  Poliomyelitis. 
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forty-five  to  sixty  minutes.  The  dose  was  repeated  in  from  three 
to  six  hours,  and  the  same  rise  of  blood-pressure  was  noted.  In 
3  cases  three  doses  were  given.  In  1  case,  twitchings  of  the  hmbs 
came  on  a  few  minutes  after  each  dose,  in  addition  to  the  rise  of 
blood-presure.  In  2  cases  it  was  thought  that  the  respirations 
were  easier  and  the  diaphragm  acting  better  after  the  injections, 
but  such  improvement  was  shght  and  transitory.  Of  the  S  cases, 
5  died,  but  it  is  impossible  to  say  that  in  the  3  cases  that  lived 
the  cessation  of  progression  in  the  paralysis  was  due  to  the  injections. 
Except  in  cases  of  respiratory  involvement  where  the  patient  is 
fighting  for  breath,  the  child  lies  quietly  in  bed  and  makes  few 
attempts  to  move,  and  complete  rest  is  assured  if  care  is  taken  to 
make  it  comfortable.  The  twitchings  and  jerkings  described  above 
and  occasional  turning  of  the  head  from  side  to  side  appear  to  be 
involuntary  and  occur  most  frequently  during  sleep  or  in  the  drowsy 
or  comatose  patients.  If  care  is  not  taken  to  obtain  a  satisfactory 
posture,  however,  the  child  may  become  very  restless.  Whenever 
rigidity,  resistance  to  anterior  flexion,  or  definite  retraction  of 
back  and  neck  are  present,  the  child  should  be  supported  on  its 
side  or  a  pillow  placed  beneath  the  shoulders  or  back.  Pressure  on 
the  limbs  and  trunk  should  be  avoided,  where  hypersensitiveness 
of  the  skin  or  deeper  structures  is  present,  by  means  of  a  wire 
cradle  to  support  the  bedclothes  or  by  the  clothes  being  stretched 
from  side  to  side  of  a  crib,  and  with  a  heavy  patient  a  water-bed 
adds  greatly  to  the  comfort.  The  hypersensitiA'e  condition  of 
muscles,  tendons,  and  ligaments  makes  any  position  of  a  limb 
that  results  in  tension  on  these  structures  irksome,  and  it  is  found 
that  the  position  of  semiflexion  is  usually  the  most  satisfactory. 
If  an  aftected  arm  be  allowed  to  be  at  the  side,  the  shoulders  and 
elbows  are  strained,  but  comfort  may  be  obtained  by  means  of  a 
pad  in  the  axilla  to  keep  the  arm  from  the  side,  and  the  position 
allows  the  elbow  to  be  conveniently  flexed.  A  pillow  under  the 
knees  will  in  the  same  way  obtain  the  semiflexed  position  of  the 
hips  and  knees,  but  in  most  instances  the  child  appears  to  be  quite 
comfortal)le  with  the  legs  stretched  out,  and  it  seems  to  be  in  cases 
of  partial  involvement  of  the  hamstrings  and  adductors  that  the 
flexed  position  is  desired.  The  position  of  the  foot  is  important, 
and  in  the  majority  of  cases  requires  attention.  The  weight  of  the 
bedclothes,  on  the  foot,  and  in  many  cases  the  weight  of  the  foot 
alone,  will  cause  an  extension  of  the  ankle  in  cases  where  the  anterior 
tibial  muscles  and  peronei  are  aflected,  and  if  this  is  allowed  to  take 
place  for  even  a  few  days,  shortening  of  the  flexor  tendons  results 
and  necessitates  not  only  much  pain  in  correcting  the  position,  but 
has  also  a  deleterious  eftect  on  tlie  recovery  of  the  stretched  muscles. 
A  light  wire  or  other  right-angled  splint  to  support  tiie  foot  and 
relieve  the  tension  on  the  extensor  nuiscles  and  tendons  should 
be  ai)plied,  or  the  foot  simply  supported  in  the  desired  position  with 
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pillows.  In  the  less  severe  cases  that  do  not  remain  at  complete 
rest  the  splint  is  preferable.  In  a  limb  that  is  not  completely 
flaccid,  the  muscles,  tendons,  and  ligaments  seem  readily  to  become 
stiff,  and  no  joint  should  be  kept  in  one  position  longer  than  is 
absolutely  necessary.  In  most  cases  the  pain  and  tenderness  have 
sufficiently  subsided  in  a  few  days  to  allow  of  gentle  handling, 
and  the  joints  can  then  be  carefully  moved.  As  soon  as  the  acute 
general  symptoms  have  passed  oft",  the  joints  should  be  exercised 
to  their  full  functional  movements  and  the  pain  of  the  stiffened 
structures  must  not  be  mistaken  for  the  pain  and  tenderness  of  the 
acute  stage,  since  the  resulting  limitation  of  movement  will  be 
the  more  difficult  to  correct  the  longer  the  delay.  If  the  pain  is  not 
relieved  by  posture,  hot  applications,  aspirin,  or  opium  preparations 
may  be  necessary. 

The  general  treatment  during  this  stage  is  similar  to  that  of  any 
acute  infection.  In  the  severe  and  possibly  fatal  cases  with  the 
respiratory  involvement,  diffusible  stimulants  were  administered, 
and  when  the  dyspnea  became  marked,  oxygen  was  administered 
without  any  lasting  benefit.  Artificial  respiration  has  been 
attempted  when  the  respiratory  musculature  failed  rapidly,  but 
in  all  cases  the  heart  failed  before  any  return  of  }>ower  in  the 
respiratory  muscles  appeared. 

Defecation  is  sometimes  difficult  to  regulate,  and  this  is  seen 
in  cases  that  have  weakness  of  the  muscles  of  the  abdominal  wall, 
and  also  in  cases  that  show  no  apparent  impairment  of  the  voluntary 
muscles  concerned.  Large  doses  of  cascara,  castor  oil,  or  calomel, 
and  saline  purgatives  have  frequently  to  be  followed  by  enemas 
before  evacuation  is  obtained.  Similar  difficulty  with  micturition 
is  seen,  and  catheterization  may  be  necessary,  but  does  not  often 
continue  for  more  than  a  few  days. 

Little  trouble  is  experienced  with  diet.  During  the  early  days 
the  patient  will  not  eat  solid  food,  but  is  thirsty  and  will  take 
sufficient  milk.  As  soon  as  the  general  symptoms  pass  off,  the 
appetite  returns  and  there  is  no  indication  for  restricting  the  diet. 
A  few  cases  require  to  be  fed  with  a  nasal  tube  because  of  the 
paralysis  of  the  pharyngeal  muscles,  and  cases  where  the  tongue 
or  palate  is  involved,  require  the  care  that  similar  conditions  in 
other  diseases  necessitate. 

In  spite  of  careful  treatment,  cases  with  impairment  of  the  muscles 
of  respiration  or  of  the  upper  respiratory  passages  may  develop 
an  inflammatory  condition  of  the  lungs  that  results  in  a  fatal  termi- 
nation, without  further  spread  of  paralysis. 

(6)  The  treatment  during  the  second  stage  of  recovery  and  return 
of  muscle  power  must  be  based  on  the  pathology  of  the  condition 
so  far  as  that  can  be  ascertained.  The  acute  inflammatory  action 
is  at  an  end,  the  edema  is  probably  disappearing,  the  cells  that  will 
not  recover  are  being  absorbed,  and  those  that  are  less  severely 
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damaged  are  perhaps  slowly  recovering.  The  centres  supplying 
certain  muscles  or  muscle  groups  may  be  entirely  destroyed,  while 
in  other  centres  most  or  only  a  few  of  the  anterior  horn  cells  are 
intact,  sufficient,  perhaps,  to  give  the  muscle  power  of  voluntary 
contraction  or  sufficient,  perhaps,  to  contract  a  small  portion  of 
the  muscle  or  give  the  whole  a  feeble  stimulus,  but  at  first  unable 
to  cause  the. muscle  to  functionate  in  a  recognizable  manner. 
Every  stage  is  seen  between  muscles  that  spontaneously  reco\-er 
in  a  few  days  and  muscles  that  will  never  regain  their  power. 
No  treatment  is  known  that  can  hasten  the  resolution  process  in 
the  central  nervous  sxlem,  and  the  muscles  must,  therefore,  be 
maintained  in  a  condition  as  satisfactory  as  possible  as  regards 
nutrition,  and  their  control  by  means  of  the  central  nervous  system 
must  be  encouraged.  Their  nutrition  can  be  most  efficiently  main- 
tained by  vigorous  massage  and  by  other  measures,  such  as  hot 
air  or  water-baths  that  stimulate  the  circulation  in  the  part.  The 
central  control  can  probably  be  encouraged  most  efficiently  by  the 
voluntary  effort  to  cause  the  muscle  to  contract — that  is  to  say, 
by  active  exercises.  That  electrical  treatment  by  galvanic  current 
can  do  more  than  act  as  massage  is  doubtful,  and  when  the  faradic 
current  can  cause  contraction  it  would  appear  to  be  only  a  form 
of  involuntary  exercise  due  to  stimuli  at  a  point  distal  to  the  anterior 
horn  cells,  from  which  the  voluntary  stimulus  is  to  arise.  Electrical 
treatment  may  be  a  useful  adjunct  to  massage  and  exercises,  but 
cannot  replace  them.  The  use  of  high-frequency  currents  has 
been  advocated,^-  even  in  the  earliest  stage,  in  the  belief  that  it 
causes  a  diminution  of  the  edema  in  the  spinal  cord,  but  satis- 
factory demonstration  of  its  efficiency  is  lacking. 

As  soon  as  the  acute  process  has  subsided  massage  must  be  com- 
menced. At  first  it  can  only  be  gentle  and  for  a  short  period,  but 
as  the  nurse  or  attendant  gains  the  confidence  of  the  child,  the 
treatment  may  be  increased  in  vigor  until  deep  kneading  of  the 
muscle  masses  for  twenty  or  thirty  minutes  two  or  three  times  a 
day  can  be  borne.  Passive  movements  must  be  performed  at  all 
the  joints  to  prevent  any  limitation  of  movement,  and  it  is  found 
that  if  these  are  j)rc)])erly  carried  out  from  the  beginning  there  is 
only  in  exceptional  circumstances  any  troublesome  contractures. 
There  is  danger  in  too  vigorous  application  of  such  movements, 
which  may  stretch  caj)sular  structures  and  loosen  joints,  sucli  as 
the  knee  or  the  shoulder.  The  active  exercises  must  depend  upon 
the  age  of  the  child  and  are  most  successful  in  the  very  young 
patients  if  regarded  as  play.  A  patient  of  less  than  two  or  three 
years  cannot  be  taught  to  perform  systematic  movements,  but 
can  be  stinuilate<l  to  perform  these  movements  in  play.  Floating 
toys  in  a  warm  bath  provide  the  necessary  stimulus,  and  the  water 
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gives  a  useful  support  to  weakened  limbs.  A  l)all  or  a  bright  object 
may  be  used  to  encourage  movements  of  an  upper  limb,  and  similar 
tricks  may  be  devised  for  the  lower  limbs.  The  dispositions  of  the 
patients  are  very  variable  and  no  two  children  can  be  treated  alike. 
Even  if  no  movements  of  the  limbs  are  seen,  the  stimulus  must 
be  applied  and  the  child  helped  in  the  movements  at  first.  The 
more  the  child  tries,  the  more  successful  the  treatment.  With 
a  child  of  over  three  years  the  intelligence  is  such  that  more  syste- 
matic movements  can  be  employed.  Definite  exercises  against 
resistance  must  be  detailed  for  each  muscle  or  muscle  group  affected.'^ 
The  weight  of  the  limb  may  be  sufficient  resistance  at  first  or  it  may 
be  too  great  and  help  must  be  given,  or  it  may  be  too  little  and 
gradually  increasing  pressure  against  the  movement  must  be  em- 
ployed. Even  though  no  mo\ement  is  effected  it  must  in  all  cases 
be  attempted.  After  the  muscles  have  been  loosened  and  warmed 
by  massage  is  the  best  time  for  the  exercises.  Before  the  muscle 
is  strong  enough  to  raise  the  part,  a  good  method  is  to  raise  it 
passively  and  then  allow  the  limb  to  fall  slowly  by  its  own  weight, 
telling  the  child  to  prevent  it  from  falling.  In  this  way  contractions 
of  muscles  can  early  be  made  effective.  The  spastic  and  ataxic 
conditions  occasionally  met  with  should  be  treated  just  as  the 
flaccid  condition  by  massage  and  movements  passive  and  active. 

While  the  muscles  of  a  limb  are  recovering  they  regain  their 
power  at  different  rates,  and  in  the  majority  of  cases  are  not  equally 
paralyzed  at  the  commencement  of  the  recovery,  so  that  it  fre- 
quently occurs  that  one  muscle  is  capable  of  strong  contraction 
while  the  antagonizing  muscle  or  muscle  group  is  still  feeble. 
Contractures  of  the  stronger  muscles  and  tendons  and  stretching 
of  the  weaker  will  result,  and  this  may  tend  to  deformities  that 
require  operative  interference  if  not  corrected  early.  Stretched 
muscles  do  not  recover  as  readily  as  relaxed  muscles,  and  it  is 
therefore  important  to  be  on  the  watch  for  such  conditions  and  to 
prevent  the  stretching  and  contractures.  Passive  movements 
may  be  sufficient  if  the  difference  in  the  strengths  of  the  muscles 
is  not  great.  Splints  are  frequently  necessary.  This  is  well  seen 
in  the  case  of  the  ankle.  When  the  muscles  of  the  leg  are  completely 
flaccid  the  weight  of  the  foot  is  sufficient  to  cause  se^■ere  drop, 
but  if  the  calf  muscles  are  active  the  drop  will  be  more  difficult 
to  prevent.  The  foot  must  therefore  be  fixed  in  the  position  of 
dorsiflexion  by  means  of  a  light  wire  or  other  posterior  right-angled 
splint  or  by  strapping  with  adhesive  plaster  as  employed  by  lier- 
rick."  It  may  be  sufficient  to  have  it  fixed  during  the  night  only, 
and  free  to  move  and  exercise  during  the  day,  or  it  may  be  necessary 
to  keep  it  fixed  day  and  night,  the  splint  being  removed  only  when 

"  Wright,  Boston  Med.  and  Surg.  Jour.,  October  24,  1912.    Muscle  Training  in  the  Treatment 
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massage  is  to  be  gi^"en  and  the  part  exercised.  A  plaster  cast  or 
other  spHnt  that  cannot  be  removed  for  treatment  is  to  be  avoided. 
In  any  situation  where  weakened  muscles  are  liable  to  be  stretched 
the  position  of  the  limb  should  be  altered  and  maintained  by 
suitable  support.  The  deltoid  is  peculiarly  situated,  in  that  the 
arrangement  of  the  origin  and  insertion  necessitates  a  considerable 
power  of  contraction  to  raise  the  weight  of  the  limb.  A  degree 
of  weakness  that  would  allow  of  functional  movement  in  another 
muscle  will  give  the  effect  of  a  total  paralysis  in  the  deltoid,  and 
the  return  of  power  must  be  considerable  in  the  deltoid  before  the 
abduction  of  the  arm  can  be  effected.  The  arm  hangs  by  the  side 
and  the  deltoid  is  kept  on  the  stretch,  a  condition  inimical  to 
recovery.  It  is  difficult  to  obtain  the  support  necessary  short  of 
surgical  interference  such  as  that  employed  by  Bartow.'^  A  light 
splint  made  of  poroplastic,  moulded  to  the  chest,  axilla,  and  upper 
arm,  is  effective  in  many  cases.  Supporting  the  arm  by  means  of 
such  a  splint  in  the  position  of  partial  abduction  relieves  the  muscle 
and  places  it  in  a  position  more  advantageous  for  functional  move- 
ment, but  is  unsatisfactory  in  that  it  does  not  relieve  the  drag  on 
the  capsule  of  the  joint.  Care  must  be  taken  that  with  active 
adductors  and  stretched  capsule  and  deltoid  the  splint  does  not 
act  as  a  fulcrum  to  force  the  head  of  the  bone  from  the  glenoid 
cavity  and  still  further  stretch  the  weakened  structures.  While 
the  patient  is  still  in  bed,  a  soft  pad  in  the  axilla  is  sufficient  support. 

Attention  has  frequently  been  drawn  to  the  crippling  results 
of  paralysis  of  the  deltoid  muscle  and  to  the  small  extent  to  which 
recovery  takes  place  in  the  case  of  this  muscle.  In  30  of  our  cases, 
one  or  both  deltoids  were  noted  as  paralyzed  completely  or  partially. 
In  16  cases  the  condtion  was  bilateral  and  in  14  one  or  the  other 
muscle  only  was  aflFected,  and  of  the  forty-six  muscles  affected. 
thirty-six  were  noted  as  completely  paralyzed;  9  of  the  30  cases  died 
during  the  acute  stages  or  were  lost  for  observation  immediately 
after,  and  of  the  remaining  21  cases  there  were  28  deltoids  available 
for  observation.  Of  these  twenty-eight  deltoids  that  were  observed 
for  three  or  four  months  after  the  onset,  15  were  carefully  supported 
from  the  first,  and  of  those  two  only  showed  no  impr()\ement  at 
the  end  of  that  period,  while  of  the  thirteen  unsupported  muscles. 
five  showed  no  improvement  at  the  end  of  the  same  period. 

Weakness  of  the  extensors  of  the  ankle  and  the  resulting  drop- 
foot  is  as  difficult  to  aft'ect  by  treatment  as  weakness  of  the  deltoid, 
and  is  a  source  of  trouble  not  only  in  the  disability  it  causes,  but 
also  that  the  leg  is  swung  out  and  externally  rotated  when  the  child 
walks,  to  avoid  the  drag  of  the  toes.  This  may  cause  tilting  of 
the  pelvis  and  lateral  curvature  of  the  lumbar  region  of  the  spinal 
cohunn.     Ambulant  braces  will  correct  the  drop,  but  arc  often  so 
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heavy  that  the  weakened  limb  swings  as  before,  and  the  tilting 
and  curvature  again  result.  The  question  of  braces  is  one  of  much 
practical  difficulty.  If  a  child  can  walk  without  deformities  result- 
ing from  the  weight  of  the  body  acting  on  a  weakened  limb,  a 
brace  is  unnecessary.  If  the  patient  is  unable  to  support  the  body 
weight  properly,  without  causing  deformities,  he  should  be  kept 
off  his  feet  as  much  as  possible,  and  by  means  of  massage  and 
exercises  against  resistance  the  muscles  should  be  encouraged  to 
regain  their  power.  The  muscles  will  continue  to  improve  for 
two  or  three  years  at  least.  In  many  cases  a  child  cannot  and 
should  not  be  prevented  from  walking  before  the  legs  are  strong 
enough  to  maintain  the  body  weight  without  deformities  resulting, 
and  then  some  support  is  necessary  for  the  joint  or  joints  involved. 
The  heavy  ambulant  braces  usually  applied  are  often  unnecessarily 
extensive,  and  their  weight  is  extremely  hampering,  and  insteafl 
of  being  applied  only  when  the  child  walks,  they  are  kept  on  con- 
stantly so  that  the  exercises  necessary  for  the  development  of  the 
power  in  the  muscles  are  impossible,  and  the  ultimate  result  is 
not  so  good. 

When  a  child  with  lower  limbs  affected  has  so  far  recovered  that 
they  can  support  the  body  weight  satisfactorily,  but  walking  is 
hampered  because  of  the  foot-drop,  an  elastic  strap  from  the  dorsum 
of  the  shoe  and  fixed  below  the  knee  to  a  garter  or  to  some  con- 
venient garment  is  sufficient  to  support  the  ankle  and  allows  of  the 
leg  being  moved  forward  without  the  swinging  and  tilting  movement. 
In  many  cases  faulty  movements,  such  as  external  rotation  of  the 
thigh,  are  developed  in  the  earlier  attempts  at  walking,  probably 
because  of  excessive  action  of  the  external  rotators  over  the  gluteus 
medius  and  gluteus  minimus  and  other  muscles  that  cause  internal 
rotation.  If  care  is  taken  during  the  further  recovery  to  direct  the 
child's  attention  to  this  fault  and  to  urge  it  to  swing  the  foot  straight, 
the  tendency  to  external  rotation  as  an  accompaniment  of  flexion 
disappears.  The  older  the  child  the  more  its  efforts  can  be  utilized 
and  directed  toward  a  satisfactory  prevention  of  deformities  and 
faulty  movements,  and  it  is  in  the  early  stages  of  recovery  that 
such  directed  effort  will  be  most  efficacious.  Striking  contrasts  are 
seen  between  the  results  obtained  when  the  mother  or  attendant 
appreciates  the  requirements  and  when  the  directions  are  carried 
out  without  proper  understanding  of  these  requirements. 

The  muscles  of  limbs  and  trunks  can  be  treated  effectively  by 
massage  and  exercises,  but  those  of  the  face,  pharynx,  tongue, 
etc.,  can  only  with  difficulty  be  reached  by  such  methods.  These 
muscles,  however,  are  so  situated  that  they  are  being  continually 
exercised  and  massaged  by  the  movements  of  the  neighboring  parts, 
and  they  are  continually  receiving  stimuli  for  active  movements, 
so  that  further  treatment  seems  unnecessary.  The  muscles  of  the 
face  are  amenable  to  electric  treatment,  and  though  it  is  difficult 
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to  draw  conclusions  as  to  the  relative  eflBcacy  of  treatment,  cases 
treated  electrically  do  not  appear  to  recover  more  rapidly  than 
those  that  are  let  alone.  Because  of  the  fact  that  cases  are  seen 
showing  every  stage  in  rapidity  of  recovery  from  the  muscle  that 
regains  power  in  a  day  to  the  muscle  that  regains  no  power  and 
progressively  atrophies,  it  is  peculiarly  difficult  to  judge  of  what 
effect,  if  any,  the  treatment  has  had,  the  more  so  since  muscles 
that  for  months  show  no  voluntary  movement  and  commencing 
atrophy  will  even  then  commence  to  recover  in  cases  that  have 
received  no  treatment.  No  two  series  of  cases  are  quite  comparable, 
since  epidemics  vary  in  se^'erity  not  only  as  to  fatality,  but  as  to 
localization  and  severity  of  paralysis.  Treatment  must,  therefore, 
be  directed  along  lines  that  follow  the  indications  of  the  pathology 
of  the  disease  and  that  are  most  likely  to  prevent  crippling  and 
deformities.  The  conditions  vary  in  each  case,  but  by  following 
the  indications  to  maintain  the  nutrition  of  the  muscles,  to  encourage 
mo^'ement  and  to  prevent  deformities,  and  by  carrying  out  such 
treatment  energetically,  carefully  and  logically,  much  of  the 
crippling  effects  of  the  disease  can  be  prevented. 
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In  considering  the  subject  of  gall-stones  from  a  surgical  stand- 
point, we  are  concerned  equally  with  the  internist  in  the  considera- 
tion of  the  etiology,  inasmuch  as  the  conditions  which  determine 
their  origin  must  likewise  be  important  factors  in  their  recurrence 
after  operation.  I'ntil  recently  the  dictum  of  Xaunyn  has  been 
accepted,  namely,  that  with  stasis  of  the  bile  in  the  gall-bladder 
there  occurs  an  infective  inflammation  of  its  lining  membrane,  and 
under  these  conditions  only  does  the  j^recipitation  of  cholesterin 
take  place.  A  notable  contribution  to  our  knowledge  on  this  sub- 
ject is  the  work  on  cholelithiasis  by  Aschoff  and  Bacmeister. 
Therein  it  appears  that  the  solitary  gall-stone  has  a  different  com- 
position than  have  multiple  gall-stones.  The  former  is  composed 
of  pure  cholesterin,  usually  with  a  nucleus  of  jugment.  The  choles- 
terin is  arranged  in  radiating  r(»ds.  Tiiere  is  no  lamination.  This 
form  of  stone  is  found  in  non-infected  gall-bladders,  and  arises 
therefore  without  preexisting  inflammation.  The  nuiltiple  stones 
are  laminated  and  are  of  mixed  character,  containing  cholesterin, 
linio  salts,  and  ])igment.    These  are  always  the  result  of  an  infective 
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process.  However,  the  pure  cholesterin  stone  may  provoke  suffi- 
cient irritation  in  tlie  gall-bladder  to  subsequently  arouse  an  infec- 
tive inflammatory  process,  and  resulting  therefrom  multiple  stones 
may  form.  Whatever  may  be  the  explanation,  women  are  much 
more  susceptible  to  gall-stone  disease  than  men.  The  pressure  of 
their  clothing  and  pregnancy  are  by  some  considered  responsible, 
while  the  character  of  food  and  constipation  are  regarded  as  etio- 
logical factors.  Aschoff"  and  Bacmeister  hold  that  dropsy  of  the 
gall-bladder  always  depends  upon  a  previous  inflammatory  process. 
Their  work  is  based  upon  the  thorough  pathological  examination 
of  250  gall-bladders  which  had  been  excised  because  of  the  inflam- 
matory changes  in  them.  Fifty  other  gall-bladders  removed  from 
dead  bodies  were  likewise  subjected  to  their  careful  in^•estigatioIl. 

In  determining  the  source  of  infection  of  the  gall-bladder,  in^•es- 
tigation  has  proved  that  it  may  be  either  of  ascending  or  descending 
character.  The  organisms  are  those  usually  found  under  normal 
conditions  in  the  intestinal  tract.  Thirteen  minutes  after  Kraus 
made  an  intravenous  injection  of  bacteria,  he  was  able  to  demon- 
strate their  presence  in  the  hepatic  duct.  It  is  well  known  that  in 
the  early  stages  of  typhoid  fever  the  bacilli  are  present  in  the  blood. 
These  bacilli  may  find  their  way  into  the  bile  through  the  blood- 
stream or  may  enter  the  Inle-current  through  the  excretory  function 
of  the  liver,  or  they  may"  ascend  from  the  intestines  through  the 
common  duct  and  thus  find  their  way  into  the  gall-bladder.  Other 
infective  processes,  like  pneumonia,  influenza,  and  erysipelas,  have 
been  known  to  provoke  cholecystitis.  Xaunyn  injected  virulent 
bacteria  into  a  normal  gall-bladder  where  their  motility  was  nowise 
disturbed,  and  they  disappeared  after  a  short  time. 

Gall-stones  can  provoke  infection  of  the  gall-bladder  in  various 
ways:  (1)  the  mucous  membrane  may  be  lacerated  by  a  stone; 
(2)  a  stone  may  by  pressure  interfere  with  the  circulation;  (3)  the 
obstruction  may  cause  stasis  of  bile;  (4)  bacteria  may  be  present 
in  the  gall-stones. 

Cancer  of  the  gall-bladder  Avas  found  by  Aschoft'  and  Bacmeister 
in  9  cases.  Of  these  2  presented  radiating  stones.  P^vidently  in 
these  the  stone  was  primary  and  the  malignant  process  secondary. 
In  5  the  stones  were  midtiple  and  of  the  mixed  type.  In  these  it 
was  impossible  to  determine  whether  the  cancerous  invasion  was 
primary  or  secondary.  In  2  cases  of  cancer  of  the  gall-bladder 
no  stones  were  found. 

Korte  in  discussing  the  relation  of  cancer  to  gall-stones  estab- 
lished three  groups  of  cases.  The  first  included  patients  who  for 
years  had  symptoms  of  gall-stones  which  finally  merged  into  those 
suggestive  of  cancer.  In  the  second  group  he  placed  those  who 
having  had  s\Tnptoms  of  gall-stones,  presented  a  long  period  of 
quiescence,  after  which  came  the  manifestations  of  cancer.  In 
the  third  group  there  had  been  no  previous  symptoms  of  gall- 
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stones  whatsoever.  Of  the  32  cases,  14  belonged  to  the  first,  10  to 
the  second,  and  8  to  the  third  group. 

Referring  again  to  infective  processes  which  may  involve  the 
gall-bladder,  it  should  be  emphasized  that  cholecystitis  may  occur 
without  the  presence  of  gall-stones.  It  may  be  an  acute  complication 
of  typhoid  fever.  However,  its  occurrence  as  a  sequel  of  tj^jhoid 
fever  does  not  necessarily  establish  a  causal  relationship.  In  a 
case  of  cholecystitis,  which  occurred  a  month  after  the  termination 
of  an  attack  of  typhoid  fever,  presenting  the  usual  acute  abdominal 
symptoms — namely,  pain  referred  to  the  right  hypochondrium, 
marked  tenderness,  localized  rigidity,  and  the  presence  of  a  tumor, 
but  without  biliary  colic — at  operation  an  inflamed  gall-bladder 
was  found  greatly  distended  and  adherent  to  the  pyloric  end  of  the 
stomach.  The  inflammatory  contents  contained  the  pneumococcus, 
but  no  t}T)hoid  bacilli. 

While  gall-stones  are  ordinarily  formed  in  the  gall-bladder, 
they  may  originate  in  the  biliary  route.  According  to  Adami, 
gall-stones  are  most  frequently  found  in  the  gall-bladder,  next 
in  the  cystic,  then  the  common  duct,  and  least  frequently  in  the 
hepatic  duct. 

With  an  infective  process  established  in  the  gall-bladder,  various 
changes  can  occur.  The  gall-bladder  may  become  greatly  distended. 
In  one  of  my  cases  it  reached  well  below  the  level  of  the  umbilicus 
and  contained  over  a  quart  of  fluid.  The  virulence  of  the  infection 
may  destroy  the  lining  membrane  and  even  lead  to  gangrene  and 
perforation  of  the  gall-bladder  with  localized  or  general  peritonitis. 
The  infectious  process  may  spread  to  the  surrounding  structures 
and  produce  marked  adhesions  to  the  pylorus  and  duodenum. 
Sometimes  the  adhesions  serve  as  a  protection  so  that  a  perforation 
of  the  gall-bladder  into  the  duodenum  can  result.  An  opening 
of  sufficient  size  may  be  established  to  permit  the  passage  of  gall- 
stones directly  into  the  duodenum  and  cause  intestinal  obstruction. 
These  stones  usually  pass  down  to  the  lower  part  of  the  ileum  and 
become  fixed  at  or  within  a  few  inches  of  the  ileocecal  valve.  A 
mass  of  such  dense  hardness  is  found  that  it  suggests  carcinoma. 
The  clinical  picture  of  chronic  intestinal  obstruction  is  presented. 
Many  times  no  preceding  manifestations  had  occurred  to  arouse 
a  suspicion  of  gall-stone  disease,  and  the  finding  therefore  has  been 
entirely  unexpected. 

]Mixed  infections  occur  at  times,  causing  hemorrhagic  septicemia. 
Twice  the  writer  has  seen  the  body  covered  with  purpuric  areas, 
and  even  extensive  ecchymosis,  each  time  in  advanced  and  neglected 
cases  of  gall-stone  disease.  The  tendency  to  hemorrhage  in  cases 
of  persistent  jaundice  is  too  well  known  to  require  more  than  refer- 
ence to  it. 

Adiicsion  to  th(>  jxTitoncuni  and  to  tlic  structures  mentioned  may 
lead  to  distorti(»n  of  the  i:all-bladdcr  and  kinking  of  it.     In  conse- 
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qiience  there  may  be  sufficient  interference  with  the  passage  of  bile 
to  cause  biliary  colic.  It  is  because  of  these  adhesions  that  patients 
frequently  suflFer  after  gall-bladder  operations,  the  suflPering  assum- 
ing the  same  t\'pe  and  the  symptoms  being  of  the  same  kind  as  when 
they  had  true  gall-stone  colic. 

The  varying  pathological  conditions  with  which  the  surgeon  has 
to  deal  explains  the  incongruity  of  the  clinical  picture.  The  most 
frequent  symptom  of  gall-stone  disease  is  biliary  colic.  Its  produc- 
tion depends  upon  the  free  admission  of  bile  into  the  gall-bladder 
and  the  temporary  interruption  of  its  discharge  into  the  common 
duct  because  of  the  presence  of  a  stone  or  other  obstruction.  If 
the  gall-bladder  becomes  entirely  filled  with  gall-stones,  bile  sand, 
or  a  putty-  or  clay-like  material,  so  that  these  substances  are  fixed 
within  its  cavity,  the  patient  may  never  experience  biliary  colic. 

The  gall-bladder  normally  does  not  hold  more  than  an  ounce  of 
fluid.  jNIayo  has  pointed  out,  therefore,  that  it  cannot  serve  as  an 
organ  of  storage.  As  there  is  secreted  each  day  from  thirty  to  fifty 
ounces  of  bile,  the  capacity  of  the  gall-bladder  is  utterly  insufficient 
to  serve  such  a  purpose.  Evidently,  therefore,  its  function  is  to 
relieve  the  tension  upon  the  common  and  hepatic  ducts  as  well  as 
of  those  which  lead  to  the  pancreas.  It  likewise  secretes  a  quantity 
of  mucus  which  has  a  definite  physiological  purpose  in  serving  to 
reduce  the  probability  of  occurrence  of  pancreatitis  or  other  com- 
plications. When  more  or  less  complete  obstruction  in  the  cystic 
duct  occurs,  and  the  contents  of  the  gall-bladder  fail  to  find  an 
outlet,  the  fluids  within  this  sac  become  absorbed  and  the  gall- 
bladder contracted.  In  the  end  we  frequently  find  it  so  small, 
and  when  packed  full  of  stones  so  hard  and  dense,  that  it  can  only 
be  a  source  of  irritation.  The  opening  of  the  pancreatic  ducts  at  the 
ampulla  of  Vater  favors  the  extension  of  the  infectious  process 
to  the  pancreas,  and  hence  subacute  or  chronic  pancreatitis  is  a 
frequent  complication  of  gall-stone  disease.  The  appreciation  of 
its  occurrence  is  essential  in  determining  the  indications  for  surgical 
operation. 

In  a  recent  paper  by  W.  J.  Mayo,  based  upon  his  experience  and 
that  of  his  associates,  in  which  he  reviews  4000  operations  on 
the  gall-bladder  and  biliary  passages,  he  reaches  the  conclusion 
that  the  mortality  associated  with  this  condition  is  due  to  the  com- 
plications incident  to  the  disease  and  resulting  from  delay  rather 
than  the  removal  of  the  gall-stones.  He  shows  very  clearly  that  the 
death  rate  is  greatly  increased  when  the  disease  has  been  allowed 
to  advance  until  the  deeper  biliary  passages,  liver,  pancreas,  and 
the  neighboring  viscera  become  involved  in  infectious  processes 
or  adhesions.  On  the  other  hand,  the  early  removal  of  gall-stones 
from  a  gall-bladder  not  otherwise  affected  is  an  iimocent  and  simple 
operative  procedure.  The  surgeon  has  been  taught  by  experience 
that  the  incision  and  drainage  of  the  gall-bladder  is,  generally 
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speaking,  a  wiser  step  than  is  the  excision  of  the  organ.  The  par- 
ticular reason  for  this  is  that  not  only  can  the  gall-bladder  be  pre- 
served and  serve  the  function  for  which  it  was  intended,  but  that 
continued  drainage  leads  to  a  cure  of  the  diseased  condition  which 
may  exist  in  the  pancreas  and  removes  infection  from  the  biliary 
passages. 

As  much  of  the  disturbance  which  has  followed  operations  on  the 
gall-bladder  has  been  due  to  traction  of  adhesions,  kinking  of  the 
gall-bladder,  or  biliary  channels,  it  is  wise  in  establishing  the  drain- 
age to  guard  against  fixed  adhesions.  Although  it  has  been  proved 
that  a  gall-bladder  fastened  to  the  peritoneum,  if  it  does  not  produce 
marked  traction  or  kinking,  does  not  lead  to  the  reproduction  of 
gall-stones,  the  tendency  of  recent  years  has  been  to  drain  the 
gall-bladder  without  anchoring  it.  Nearly  all  of  the  suffering  which 
occurs  after  gall-bladder  operations,  which  is  frequently  taken 
for  a  recurrence  of  the  gall-stones,  is  due  to  these  adhesions  and  the 
consequent  displacement  of  the  biliary  channels.  That  these  con- 
ditions can  occur  without  the  presence  of  gall-stones  is  evidenced 
by  the  fact  that  we  frequently  encounter  patients  who  have  appar- 
ently suffered  from  cholelithiasis,  but  upon  opening  the  gall-bladder 
we  find  either  an  hour-glass  constriction  of  the  gall-bladder  or  adhe- 
sions about  this  structure  and  no  gall-stones.  Recently  I  operated 
upon  a  patient  who  hfKl  passed  gall-stones  freely  for  a  number  of 
years.  The  gall-bladder  was  in  a  state  of  chronic  inflammation, 
and  had  numerous  diverticula,  but  a  careful  search  did  not  discover 
a  single  gall-stone.  All  of  the  manifestations  evidently  had  been 
kept  up  by  the  adhesions. 

The  frequent  association  of  disease  of  the  gall-bladder  and  the 
appendix  is  known  to  all  surgeons.  Gall-stones  may  remain  latent 
and  may  not  have  provoked  any  manifestations  until  an  infectious 
process  in  the  appendix  or  elsewhere  in  the  abdomen  has  awakened 
a  secondary  infection  in  the  gall-bladder.  This  should  not  surprise 
us  when  we  remember  that  only  a  small  percentage  of  the  people 
having  gall-stones  suffer  therefrom.  Autopsy  reports  show  that 
10  per  cent,  of  all  bodies  present  gall-stones,  and  of  this  large  number 
95  per  cent,  never  had  any  manifestations  suggesting  the  presence 
of  gall-stones  during  life.  The  surgeon  today,  therefore,  examines 
the  gall-bladder  as  a  matter  of  routine  in  every  opened  abdomen. 

A  mo\able  kidney  can  be  responsible  for  the  symptoms  of  gall- 
ic! adder  disease.  Treves  has  reported  cases  in  which  a  movable 
kidney  has  produced  pressure  upon  the  cystic  duct  interfering  with 
the  i)assage  of  bile  from  the  gall-bladder  and  provoking  symjitoms 
of  biliary  colic  which  were  relieved  by  fixation  of  the  kidney.  On 
the  other  hand  a  movable  kidney  may  become  fixed  at  the  site  of 
the  gall-bladder,  and  if  it  become  infected  may  strikingly  resenil)le 
cliolecystitis.  This  was  illustrated  in  a  case  presented  at  the 
writer's  clinic  a  number  of  years  ago,  in  which  the  patient  had  been 
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acutely  sick  for  a  few  days.  Her  temperature  was  above  104° 
at  the  time  of  her  admission.  She  had  a  large  tender  tumor  in  the 
right  hypochondrium,  reaching  down  to  the  umbilicus,  which  was 
tense,  fluctuated,  and  occupied  the  normal  position  of  the  gall- 
bladder. With  an  aspirating  needle  pus  was  withdrawn.  Upon 
opening  the  pus  sac  it  was  found  to  be  made  up  of  a  series  of  com- 
partments, and  was  recognized  as  a  pyonephrosis.  After  the  infec- 
tious process  had  subsided  a  urinary  fistula  formed  which  persisted 
for  some  time.    Similar  cases  have  been  reported  by  other  surgeons. 

We  can  best  illustrate  the  points  we  desire  to  emphasize  by  pre- 
senting briefly  the  histories  of  a  few  cases  taken  from  our  clinical 
records. 

Case  I. — A  iypical  case  of  single  gall-stone  producing  ohstrvction 
to  the  ovtflow  of  bile  and  residting  in  cholecystitis. 

The  patient  was  a  woman,  aged  forty-three  years,  seen  in  consul- 
tation with  Dr.  Sears,  December,  1902.  Eight  years  previously, 
while  a  patient  at  Mt.  Sinai  Hospital,  she  was  told  that  she  had 
gall-stone  disease.  An  operation  was  advised,  but  was  declined. 
F'or  the  five  months  preceding  my  consultation,  the  patient,  haAing 
been  free  from  manifestations  for  a  number  of  years,  had  recurring 
attacks  of  pain,  each  lasting  from  several  days  to  a  week.  These 
would  begin  in  the  epigastrium  and  extend  to  her  back.  She  was 
admitted  into  St.  Joseph's  Hospital,  February  28,  1903,  at  which 
time  an  elastic  tumor  could  be  felt  in  the  right  hypochondrium, 
which  apparently  could  be  moved  laterally  and  was  moderately 
tender.  There  was  slight  rigidity  of  the  upper  portion  of  the  right 
rectus  muscle.  On  jNlarch  2  I  operated  upon  her  at  my  clinic  and 
found  a  single  gall-stone  about  an  inch  in  length  and  three-quarters 
of  an  inch  in  width.  The  tumor  which  we  had  been  able  to  palpate 
proved  to  be  a  Riedel's  lobe  of  the  liver.  The  gall-bladder  presented 
extensive  adhesions.  The  patient  made  an  uninterrupted  recovery, 
and  now  after  ten  years  has  had  no  recurrence  of  the  trouble.  This 
case  is  typical  of  the  disturbance  caused  by  a  single  movable  stone 
associated  with  a  mildly  infectious  cholecystitis. 

Case  H. —  Gall-stone  impacted  in  the  gall-bladder  at  its  cystic 
end,  producing  acute  gangrenons  cholecystitis. 

The  patient,  a  woman,  aged  forty-three  years,  was  seen  at  her 
home  in  Elbridge,  November  3,  1907,  with  Dr.  Kaple.  Prior  to 
that  illness  she  had  experienced  attacks  of  severe  abdominal  i)ain 
without  fever  which  woukl  last  never  longer  than  a  day.  Five 
days  before  she  was  seized  with  general  abdominal  pain,  ^Aliich 
became  fixed  in  the  right  side.  Her  temperature  ranged  from  99.5° 
to  101°.  At  the  time  of  my  examination  the  pulse  was  100,  tempera- 
ture 101°,  and  there  was  leukocytosis  of  33,000.  Tenderness  was 
present  in  the  right  upper  quadrant  of  the  abdomen,  where  there  was 
also  an  increased  area  of  dulness  which  reached  almost  to  the  level 
of  the  umbilicus.     There  was  marked  rigidity,  but  no  jaundice. 
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An  incision  was  made  through  the  right  rectus,  and  ptosis  of  the 
liver  was  found.  The  gall-bladder  was  dark,  swollen,  and  tense. 
Upon  incision  a  gall-stone  an  inch  and  a  half  long  was  found  wedged 
into  the  cystic  duct.  The  entire  mucous  lining  of  the  gall-bladder 
was  gangrenous,  and  was  easily  removed.  The  gall-bladder  was 
drained.    The  patient  made  an  uneventful  recovery. 

Case  III. —  Gall-stones  with  cholecystitis,  causing  frequ  nt  and 
acute  exace'rhations  for  a  nvmher  of  years;  operation  deferred  vntil 
the  occurrence  of  rupture  of  the  gall-bladder. 

The  patient  was  seen  first  by  me  March  20,  1904,  with  Dr.  Levy. 
The  attacks  of  gall-stones  colic  had  been  characteristic.  On  one 
occasion  there  had  been  associated  jaundice.  The  pain  had  each 
time  been  very  severe.  In  different  attacks  he  had  been  seen  by 
various  physicians,  all  of  whom  had  concurred  in  the  diagnosis  and 
had  recommended  operation.  Early  in  1905,  after  a  severe  attack 
he  agreed  to  go  to  the  hospital,  b"ut  he  failed  to  report  for  operation. 
On  December  15,  1906,  he  became  prostrated  with  the  most  severe 
attack  he  ever  had  had.  Three  days  later  he  was  admitted  to  St. 
Joseph's  Hospital.  At  that  time  he  had  a  pulse  of  120,  temperature 
102°,  and  was  jaundiced.  The  abdomen  was  distended  and  gen- 
erally rigid.  Because  of  the  evident  general  peritonitis,  operation 
was  deferred,  with  the  hope  that  under  rest,  the  exclusion  of  fluids, 
and  the  administration  of  the  Murphy  drip  the  infection  might 
become  localized.  The  urine  contained  both  albumin  and  casts. 
The  tem])erature  began  to  subside  and  the  rigidity  and  dulness 
were  restricted  to  the  right  hypochondrium ;  but  he  grew  so  nervous 
and  seemed  to  be  possessed  of  such  fear  of  an  operation  that  he  was 
unable  to  sleep  or  to  control  himself.  On  December  26  I  operated 
upon  him.  The  omentum  was  adherent  to  the  liver  and  the  intes- 
tines. The  gall-bladder  had  been  ruptured.  The  exposed  area 
was  occupied  by  structures  which  had  become  matted  together 
by  the  infectious  process.  One  large  space  was  found  which  con- 
tained a  quantity  of  bile,  and  in  this  way  the  lower  border  of  the 
liver  was  finally  found,  and  what  remained  of  the  gall-bladder 
was  seen.  It  was  a  gangrenous  mass,  and  thick  yellow  bile  was 
pouring  out  of  it.  A  rubber  drainage  tube  was  introduced  and  the 
area  packed  off  with  gauze.  The  patient's  condition  on  the  table  was 
not  satisfactory.  lie  rallied  and  seemed  better  later  in  the  day,  but 
the  improvement  was  only  temporary.  The  urine  became  entirely 
suj)i)ressed.  The  temperature  rose  to  105°.  lie  had  a  series  of 
severe  convulsions,  and  died  about  forty  hours  after  the  operation. 

Case  IV. —  Gall-stones  after  causing  reyeated  attacks  of  biliary 
colic  became  latent  for  ten  years,  when  acute  cholecystitis  developed 
as  a  coviplicatioti  of  ty])hoid  fnrr. 

The  patient,  a  woman  aged  thirty-four  years,  was  seen  at  her 
home  in  Oswego  in  consultation  with  Drs.  Eisner  and  Eddy,  Novem- 
ber 7, 1904.    I'p  to  ten  years  jireviously  she  had  had  repeated  attacks 
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of  biliary  colic,  but  none  again  until  her  present  sickness.  She  was 
in  the  third  week  of  an  attack  of  typhoid  fever,  when  she  was 
seized  with  a  chill  and  severe  i)ain  in  the  right  hypochondrinm. 
Dr.  Eisner  was  called  to  see  her  and  found  a  large  tender  mass  in 
the  right  upper  quadrant  of  the  abdomen.  During  the  night  a 
quantity  of  gritty  bile  sand  was  discharged  per  rectum.  There 
was  a  slight  reduction  in  the  size  of  the  mass  and  moderation  of 
tenderness.  Jaundice  was  present.  The  urine  contained  a  trace 
of  sugar.  At  the  operation  the  omentum  was  found  adherent  to 
the  gall-bladder.  Four  ounces  of  fluid  were  withdrawn  from  this 
sac.  The  first  of  it  was  watery  and  the  latter  portion  purulent. 
The  gall-bladder  was  opened.  Fifteen  gall-stones  were  removed, 
of  which  eight  were  large.  No  bile  sand  was  found.  The  gall- 
bladder was  drained.  The  patient  made  an  uneventful  recovery, 
and  has  remained  well  since. 

Case  V. —  Gall-stones  causing  cholecystitis,  chronic  pancreatitis,  and 
toxic  nephritis. 

A  woman,  aged  thirty  years,  married  but  never  pregnant,  had 
her  first  attack  of  gall-stone  colic  six  years  previously.  She  was 
referred  to  me  November  21, 1906.  At  that  time  she  had  been  suffer- 
ing from  an  attack  which  had  been  of  five  weeks'  duration.  The  pain 
had  been  constant.  She  had  no  fever.  She  had  persistent  jaundice. 
There  was  tenderness  over  the  gall-bladder,  but  no  definite  tumor. 
The  urine  was  dark,  sharply  acid,  had  a  specific  gravity  of  1032, 
contained  2  per  cent,  of  albumin,  2|  per  cent,  of  sugar,  and  hayline 
and  granular  casts.  Dr.  Coon  made  three  exposures  for  the  purpose 
of  taking  .r-ray  pictures.  Disturbance  in  the  region  of  the  gall- 
bladder was  indicated  in  these  plates,  but  a  definite  diagnosis  could 
not  be  made  therefrom.  At  the  operation  the  gall-bladder  was  found 
adherent  to  the  surrounding  structures,  and  the  adhesions  were 
too  dense  to  be  separated.  A  single  stone  was  found  in  the  gall- 
bladder. The  pancreas  was  hard  and  dense.  Drainage  was  con- 
tinued for  three  weeks,  at  which  time  the  urine  had  become  free 
from  albumin  and  sugar  and  the  granular  casts  had  disappeared. 
The  patient  made  a  complete  recovery,  and  has  remained  well  since. 

Case  VI.^ — Gall-bladder  filled  with  inspissated  bile,  bile  clay,  and, 
gall-stones  icithont  causing  any  manijestations  until  tnthin  ten  days 
of  operation,  when  acute  cholecystitis  developed. 

A  woman,  aged  fifty  years,  was  sent  to  St.  Joseph's  Hospital, 
September  20,  1903,  by  Dr.  McKenna.  She  had  suffered  from  fre- 
quent and  severe  headaches,  but  had  had  no  particular  abdominal 
discomfort  until  a  week  prior  to  the  date  of  her  admission.  She 
attributed  her  gastric  distress  to  indiscretion  in  diet.  For  five  days 
she  had  had  increasing  abdominal  pain.  She  complained  of  difficult 
breathing.  The  pain  was  constant,  not  of  colicky  character,  and 
was  referred  to  the  right  side  of  the  abdomen  al)ove  the  level  of 
the  umbilicus.    On  admission  her  pulse  was  96,  temperature  100.6°. 
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There  was  an  apparent  prominence  to  the  right  of  the  median  line, 
midway  between  the  umbihcus  and  the  ribs,  about  the  size  of  a 
small  orange.  It  was  tense  and  tender,  and  could  be  moved  from 
right  to  left.  She  had  been  given  a  dose  of  castor  oil  the  night 
before,  and  the  bowels  moved  freely.  The  stools  were  watery. 
During  the  next  forty-eight  hours  the  temperature  remained 
stationary,  namely,  about  100.5°,  but  the  mass  increased  steadily 
in  size,  and  rigidity  of  the  overlying  muscles  became  apparent. 
The  blood  examination  showed  68  per  cent,  of  hemoglobin,  3,800,000 
red  cells,  and  a  leukocytosis  of  19,000.  On  opening  the  abdomen, 
September  23,  namely,  ten  days  after  the  first  manifestations,  the 
tumor  was  found  to  be  a  distended  gall-bladder  presenting  a  plastic 
exudate,  which  made  it  particularly  adherent  to  the  liver.  Upon 
incising  the  gall-bladder,  several  ounces  of  a  thick  mucoid  substance 
were  discharged.  The  gall-bladder  was  filled  with  a  grumous  sub- 
stance, which  was  firmly  packed  in  it,  but  was  washed  out  by  means 
of  a  stream  of  sterile  water.  This  material  was  like  soft  clay, 
and  embedded  in  it  were  twenty-eight  stones.  Xo  other  involve- 
ment of  the  biliary  tract  was  apparent.  Drainage  was  introduced. 
The  patient  made  a  satisfactory  recovery,  and  has  remained  well 
since. 

Case  VII. —  Gall-bladder  and  cystic  and  common  dncts  filled  with 
(jaU-stones  and  clay,  never  having  caused  biliary  colic;  jaundice  'per- 
sistent for  seven  iceeks  yrior  to  operation. 

This  patient,  a  Catholic  priest  under  the  care  of  Drs.  ]\Iuench 
and  Larkin,  was  referred  to  me  December  28,  1911.  He  was  forty 
years  of  age.  For  a  number  of  years  he  had  suffered  from  indiges- 
tion. During  the  previous  summer,  gastric  distress  was  marked. 
At  no  time  was  there  characteristic  biliary  colic.  A  day  or  two 
after  his  admission  into  the  hospital  he  developed  jaundice.  Upon 
exposing  the  gall-bladder  it  was  found  to  be  contracted.  It  was 
filled  with  gall-stones  that  were  set  firmly  in  the  biliary  clay.  There 
was  no  fluid  in  the  gall-bladder.  The  cystic  aufl  common  ducts 
were  equally  impacted.  The  gall-bladder  was  fixed  by  adhesions 
too  firm  and  dense  to  be  separated.  Sixty-eight  stones  were  removed, 
as  well  as  a  large  quantity  of  clay.  The  greatest  difficulty  was 
experienced  in  clearing  out  the  common  duct.  Despite  the  jaundice, 
the  hemorrhage  at  the  operation  was  trivial.  Drainage  of  both 
the  gall-bladder  and  common  duct  was  established.  Unintcrru])ted 
recovery  and  complete  restoration  to  health  followed. 

Case  Mil. —  (iall-stones;  cholecystitis;  thirty-three  stones  remoird 
from  the  gall-bladder;  one  embedded  in  the  cystic  duct  likrwise  removed; 
prompt  healing  of  the  tcound;  early  recurrence  of  the  manifestations; 
second  operation  performed  four  months  later  and  a  st(me  found  in 
the  common  duct;  cholrdochotomy. 

The  ])atieiit,  a  woman,  aged  forty-eight  years,  had  sullVred  from 
recurring  attacks  of  pain  in  the  region  of  the  gall-bl.iddcr  extending 
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to  her  right  shoulder.  The  more  recent  attacks  had  been  associated 
with  jaundice,  clay-colored  stools,  and  dark  urine.  There  was 
increased  rigidity  over  the  upper  half  of  the  right  rectus  and  a 
moderate  area  of  dulness.  She  was  referred  to  me  by  Dr.  Eisner, 
and  operated  February  1 0, 1903,  at  the  Syracuse  Hospital  for  Women 
and  Chiklren.  Upon  exposing  the  gall-bladder  it  was  found 
embedded  in  a  mass  of  adhesions.  Two  drams  of  light-colored  serum 
were  withdrawn.  No  free  bile  was  found  in  the  gall-bladder. 
Thirty-three  stones  were  removed  from  the  gall-bladder  and  one 
which  was  impacted  in  the  cystic  duct.  Upon  its  removal  the  bile 
flowing  freely.  At  this  time  the  common  duct  was  examined  and 
no  stone  found  in  it.  Soon  after  leaving  the  hospital  she  began 
to  have  a  recurrence  of  manifestations.  There  was  pain  associated 
with  jaundice.  Albuminuria  was  present.  The  bowel  movements 
had  normal  color.  On  June  17,  1903,  I  operated  upon  her  again; 
this  time  at  the  City  Hospital  of  Watertown.  No  stones  were 
found  in  the  gall-bladder  or  the  cystic  duct,  but  one  was  discovered 
in  the  common  duct  near  the  duodenum.  The  duct  was  incised 
and  the  stone  removed.  She  suffered  from  cholangitis  following 
the  operation,  but  despite  this  condition  made  a  recovery,  and  has 
remained  well  since. 

Case  IX. —  Gall-stones  embedded  in  a  confractcd  gall-bladder; 
cholecystectomy. 

On  February  8,  1909,  a  man,  aged  forty  years,  who  two  years 
previously  had  been  under  the  treatment  of  Dr.  Heffron  for  chronic 
diarrhea  and  colitis,  gave  a  history  of  having  had  for  two  and  a 
half  years  attacks  of  pain  in  the  right  upper  quadrant  of  the  abdo- 
men, which  recurred  every  three  months.  With  some  of  these 
attacks  he  became  jaundiced.  On  physical  examination  a  tumor 
was  found  at  the  site  of  the  gall-bladder  extending  almost  to  the 
level  of  the  umbilicus.  It  was  tense  and  harfl.  There  was  still 
associated  colitis.  He  was  operated  upon  February  19,  1909. 
The  presenting  tumor  was  found  to  be  a  Riedel's  lobe  of  the  liver. 
Beneath  it  was  a  small  hard  gall-bladder  containing  no  fluid.  The 
gall-stones  filled  its  entire  lumen.  The  cystic  duct  was  clamped 
and  the  gall-bladder  stripped  out  without  opening  into  it.  The 
man  made  an  uneventful  recovery. 

Case  X. —  Gall-stones  in  the  gall-bladder,  and  cystic  and  common 
ducts;  persistent  jaundice;  extensive  hemorrhagic  areas  npon  the 
surface  of  the  body;  uncontrollable  hemorrhage  folloicing  operation; 
fatal  ending. 

Patient,  aged  fifty-nine  years,  was  brought  to  me  May  16,  1905. 
Fifteen  years  before  she  had  had  what  was  called  bilious  fever. 
Five  years  before  she  had  suffered  from  neurasthenia,  which  was 
characterized  by  great  weakness,  dizziness,  pain  in  the  head  and 
neck,  sensitiveness  of  the  spine,  and  inability  to  do  the  ordinary 
housework  required  of  her  in  her  home.     When  her  last  illness 
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began  ten  weeks  prior  to  her  consulting  me  she  complained  of  aching 
and  tenderness  of  the  dorsal  spine,  inability  to  concentrate  her 
mind  upon  the  work  she  had  been  accustomed  to  do  daily.  Soon 
after  this  time  she  had  intermittent  abdominal  pains,  which  were 
thought  to  be  due  to  indigestion.  Later  still  the  abdominal  pain 
grew  more  severe,  making  sleep  impossible.  There  was  no  vomit- 
ing. Gradually  deepening  jaundice  appeared.  For  eight  weeks 
she  had  been  profoundly  jaundiced.  During  this  period  she  suffered 
from  itching  of  the  skin,  an  irritating  cough,  excessive  nervousness, 
nausea,  and  intestinal  fermenation.  She  had  to  be  brought  to  the 
hospital  a  long  distance  on  a  cot.  On  admission  a  number  of  large 
ecchymotic  spots  were  found  on  her  thighs  and  buttocks.  In  the 
right  hypochondrium  was  a  mass  which  extended  to  the  level  of 
the  umbilicus.  It  was  about  five  inches  in  its  transverse  diameter. 
Her  temperature  was  99°;  pulse,  80.  Upon  exposing  the  abdomen 
the  mass  was  found  to  be  a  Riedel's  lobe  almost  purple  in  color. 
The  liver  was  turned  up  and  the  presenting  gall-bladder  was  yel- 
lowish in  color  and  about  ready  to  rupture.  Upon  aspiration  five 
ounces  of  pus  were  withdrawn.  A  large  number  of  gall-stones 
were  removed.  Some  were  also  removed  from  the  cystic  duct, 
while  the  common  duct  was  found  to  be  thickened.  There  was 
reason  for  suspecting  that  this  thickening  might  be  malignant. 
A  flexible  probe  was  carried  through  the  duct  into  the  duodenum. 
At  the  operation  there  was  little  bleeding.  She  had  been  given 
chloride  of  lime  before  the  operation,  and  this  was  continued  per 
rectum  subsequently.  On  the  day  following  operation  the  dressings 
were  found  stained  with  blood.  A  clot  of  considerable  size  was 
found  about  the  tube  which  drained  the  gall-bladder.  The  bowel 
movements  were  darkly  colored.  Uncontrollable  oozing,  which 
developed  into  quite  free  bleeding,  occurred.  Adrenalin,  strychnine, 
and  chloride  of  iron  as  well  as  chloride  of  lime  were  administered. 
Suppression  of  urine  followed.  There  never  was  a  rise  of  temperature 
Persistent  vomiting  appeared.  The  patient  died  on  the  third  day 
after  operation. 

1.  Conclusions.  Gall-stones  can  exist  through  life  without  pro- 
voking any  manifestations. 

2.  Single  gall-stones  form  frequently  without  infection. 

3.  jNIultiple  gall-stones  are  usually  dependent  upon  a  preexisting 
cholecystitis. 

4.  The  typhoid  bacillus,  the  pneumococcus  or  the  streptococcus 
can  awaken  acute  cholecystitis  in  a  gall-bladder  containing 
stones. 

.").  Gall-stones  can  by  traumatism,  pressure,  or  interference  with 
tlu>  biliary  current  cause  cholecystitis. 

().  As  a  result  of  inflannnation  of  the  gall-bladder,  adhesions  form, 
distorting  tin-  biliary  route  and  clianging  the  normal  configuration 
of  the  gall-bladder. 
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7.  Perforation  of  the  gall-bladder  may  occur,  causing  localized 
or  general  peritonitis. 

8.  Through  the  perforation,  a  gall-stone  may  pass  of  sufficient 
size  to  cause  intestinal  obstruction. 

9.  Cancer  of  the  gall-bladder  may  be  a  sequel  of  gall-stones. 

10.  As  a  result  of  infection  hemorrhagic  septicemia  may  occur, 
or  because  of  the  persistent  jaundice,  hemorrhages  may  arise  or  the 
character  of  the  blood  may  become  so  altered  as  to  interfere  with 
its  coagulation. 

1 1 .  Gall-stones  are  not  harmless  tenants  of  the  body. 

12.  With  the  definite  evidence  of  their  presence,  surgical  attention 
is  required. 

13.  Early  operations  are  attended  with  little  danger,  and  the 
removal  of  gall-stones  from  a  bladder  followed  by  drainage  promises 
permanent  relief. 

14.  Neglected  cases  yield  poor  results,  and  fatal  termination 
follows  operations  performed  at  the  eleventh  hour. 


A    CRITICAL    STUDY    OF   LANGE'S    COLLOIDAL    GOLD 
REACTION   IN    CEREBROSPINAL   FLUID. 

By  Roger  I.  Lee,  M.D.,  and  W.  A.  Hinton,  M.D., 

BOSTON,    MASSACHUSETTS. 

(From  the  Pathological  Laboratorj-  of  the  Massachusetts  General  Hospital.) 

Lange,!  in  1912,  described  the  action  of  cerebrospinal  fluid  in 
various  conditions  upon  a  colloidal  gold  solution.  He  demon- 
strated that  the  reaction  could  be  used  as  a  delicate  test,  differen- 
tiating normal  from  pathological  cerebrospinal  fluids,  and  more 
particularly  syphilitic  from  other  affections  of  the  central  nervous 
system.  Zaloziecki,^  Jaeger  and  Goldstein,'^  Grulee  and  Moody,^ 
and  Eicke^  have  confirmed  the  value  of  the  test. 

The  theory  of  the  reaction  is  based  upon  the  following  observa- 
tions made  by  Zsigmondy  in  the  course  of  this  study  on  metallic 
colloidal  solutions. 

1.  Solutions  of  electroh-tes  precipitate  colloidal  gold. 

2.  Proteins  in  the  absence  of  an  electrolj-te  also  precipitate  a 
solution  of  colloidal  gold. 

»  Berl.  klin.  Woch.,  1912,  No.  19,  p.  897;  Zeitsch.  f.  Chemotherapie,  1912,  vol.  1,  No.  1,  p.  44. 

'  Deutsch.  Zeitsch.  f.  Nervenheilk.,  1913,  vol.  xU-ii  and  xlviii,  p.  783. 

»  Zeitsch.  f.  d.  Ges.  Neurol,  u.  Psychiat.,  1913,  vol.  x^-i,  Nos.  1  and  2,  p.  219. 

*  Jour.  Amer.  Med.  Assoc,  1913,  vol.  Ixi,  No.  1,  p.  13. 

5  Munch,  med.  Woch..  1913,  No.  49,  p.  2713. 
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3.  Proteins  in  the  presence  of  an  electroh-te  inhibit  precipitation 
in  colloidal  gold  solutions — the  so-called  "Gold-Schutz." 

The  relation  existing  between  this  opposed  reaction  of  electrolyte 
and  protein  is  definite  for  the  same  protein,  but  differed  when  a 
different  protein  is  used,  and  is  therefore  a  specific  property  of 
the  individual  protein. 

Lange  first  applied  these  principles  to  the  investigation  of  sera, 
but  the  results  were  without  significance.  In  spinal  fluids,  however, 
he  found  differences  between  normal  and  pathological  specimens, 
when  he  varied  the  Zsigmondy  technique  by  decreasing  the  con- 
centration of  the  XaCl  solution  to  0.4  per  cent.,  a  concentration 
which  in  itself  would  have  no  effect  upon  the  colloidal  gold,  but 
sufficiently  strong  to  prevent  the  precipitation  of  globulin  and 
nucleoproteins,  both  of  which  substances  often  occur  in  patho- 
logical spinal  fluids..  This  latter  technique  was  also  used  in  the 
study  of  sera,  but  no  consistent  changes  were  observed  in  patho- 
logical or  normal  sera. 

Briefly  the  Lange  theory  is  (1)  That  substanc-es  in  pathological 
spinal  fluids  will  precipitate  colloidal  gold  provided  the  globulin 
and  nucleoprotein  fractions  are  held  in  solution  with  a  0.4  per  cent, 
sodium  chloride  solution,  and  (2)  that  there  is  a  characteristic 
change  for  certain  diseases  involving  the  central  nervous  system. 

The  technique  is  comparatively  simple  and  requires  the  following 
materials : 

1 .  Double  distilled  water,  free  from  protein  substances  and  rubber 
extractives. 

2.  One  per  cent,  solution  of  gold  chloride  (Merck)  in  double 
distilled  water. 

3.  Two  per  cent,  solution  of  potassium  carbonate  (Baker  & 
Adams  Chemical  Company)  in  double  distilled  water. 

4.  One  per  cent,  solution  of  formalin  (commercial)  in  double 
distilled  water. 

5.  Ten  per  cent,  solution  of  sodium  chloride  in  double  distilled 
water. 

().  Jena  beakers  of  1500  c.c.  to  2000  c.c.  capacity  (preferably  the 
tall  form). 

7.  One  1  c.c.  pipette,  graduated  in  hundrctiths  and  four  or  five 
10  c.c.  pipettes. 

At  first  we  encountered  considerable  difticulty  in  ])rcparing  the 
"reagent."  In  s])ite  of  every  precauticMi  to  duplicate  the  techniijue 
l)oor  reagents  occasionally  resulted.  \'arious  factors  which  might 
influence  the  change  to  the  colloidal  state  were  separately  studieil. 
We  found  very  rapid  heating  was  ai)parently  an  important  essen- 
tial. We  believe  that  the  jirejiaration  of  a  good,  translucent, 
"high  red"  reagent  with  a  slight  blue  nuance  which  does  not 
l)recipitate  on  standing  is  largely  dependent  upon  freeing  the  dis- 
tilled v.ater  from  the  gases  in  solution. 
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Our  method  is  to  heat  500  c.c.  of  doubly  distilled  water  in  a 
Jena  beaker  to  60°  C,  add  5  c.c.  of  the  gold  chloride  solution,  and 
follow  with  5  c.c.  of  the  2  per  cent,  potassium  carbonate  solution. 
As  the  heating  continues  two  types  of  bubbles  are  noticed:  (1) 
those  which  come  from  the  bottom  of  the  beaker  and  are  moderately 
large,  and  (2)  those  which  arise  generally  throughout  the  liquid 
and  are  at  first  very  small  and  gradually  increase  in  size,  and  finally 
disappear  after  one  or  two  minutes  of  boiling.  As  soon  as  these 
latter  bubbles  cease  to  arise  the  flame  is  withdrawn  and  5  c.c.  of 
the  formalin  solution  are  added.  The  beaker  is  given  a  rotary 
motion  to  aid  in  the  rapid  diffusion  of  the  formalin.  It  is  our 
experience  that  unless  the  color  change  is  almost  instantaneous 
the  resulting  reagent  will  be  poor.  By  following  this  technique 
we  have  been  able  to  secure  reagents  that  are  macroscopically 
identical.  This  reagent  can  be  made  up  in  considerable  quantity, 
and  apparently  lasts  indefinitely. 

The  technique  of  setting  up  the  test  is  as  follows:  A  suitable 
amount  of  10  per  cent,  salt  solution  is  diluted  with  double  distilled 
water,  so  that  the  resulting  strength  is  0.4  per  cent.  For  a  single 
test  a  row  of  ten  test-tubes,  chemically  clean,  are  placed  in  a  rack 
and  1.8  c.c.  of  the  0.4  per  cent,  salt  solution  are  added  to  the  first 
tube  and  1  c.c.  to  each  of  the  succeeding  tubes;  0.2  c.c.  of  spinal 
fluid,  free  from  bacterial  contamination,  hemoglobin  admixture,  or 
red-blood  corpuscles  is  added  from  a  1  c.c.  pipette  to  the  first  tube. 
Thorough  mixing  is  secured  by  pipetting  in  and  out  two  or  three 
times,  and  1  c.c.  is  removed  from  this  tube  to  the  second,  which 
is  mixed  in  the  same  way.  One  c.c.  is  removed  from  the  second 
tube  and  placed  in  the  third  tube,  and  so  on  until  the  ten  tubes 
are  treated  in  the  above  manner;  the  last  tube  will  have  2  c.c.  in  it; 
1  c.c.  is  withdrawn  and  rejected.  In  this  way  the  dilutions  are 
increased  by  geometrical  progression,  in  the  order  1  to  10,  1  to  20, 
1  to  40,  and  so  on  up  to  1  to  5160.  After  the  specimens  to  be  tested 
have  been  treated  in  the  above  manner,  5  c.c.  of  the  reagent  are 
added  to  each  tube,  which  is  shaken  immediately  after  the  addition. 
Although  the  change  is  very  pronounced  in  many  instances  within 
a  few  minutes  after  the  addition  of  the  reagent,  the  readings  are 
much  more  distinct  when  taken  twelve  to  twenty-four  hours  after 
the  test  is  set  up. 

In  pathological  fluids  the  change  in  color  of  the  reagent  is  gradual 
in  the  series.  A  single  tiibe  showing  marked  change  is  always  to  be 
regarded  with  suspicion.  Such  tests  are  always  repeated,  and  the 
usual  result  is  uniformly  graded  reactions.  Specimens  from  cases 
which  have  been  receiving  salvarsanized  serum  intradurally  are 
excepted.  Tests  showing  a  change  in  only  one  tube  upon  repetition 
are  usually  found  to  be  negative. 

The  success  of  the  test  depends  upon  (1)  the  use  of  scrupulously 
clean  glassware;  (2)  accuracy  in  all  measurements  (for  this  reason 
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the  same  1  c.c.  pipette  is  used  for  every  spinal  fluid),  (3)  bacterial 
contamination  in  spinal  fluids  should  be  avoided. 

We  studied  the  effect  of  the  introduction  of  bacteria  into  fluids 
giving  a  positive  reaction.  Bacterial  contamination  weakens  the 
reaction  and  a  considerable  contamination  may  change  a  positive 
reaction  to  a  negative.  Spinal  fluids  kept  "bacteria-free"  have 
given  the  same  reaction  for  weeks. 

In  Table  I  a  group  of  typical  reactions  is  indicated  by  expressing 
the  color  change  with  numbers,  ±  representing  the  slightest  increase 


Table   L — Typical   Reactions. 

Dilutions  of  cerebrospinal  fluid     10     20     40     80     160  320  640  1280  2560  5120 

Syphilis,  weak 2344         3  1          0           0           0 

Syphilis,  strong         ....14555         5  5          5           3           0 

Tubercular  meningitis         ..±='=±±2  4  2          0           0           0 

Purulent  meningitis       ...±=fc±12         3  4          5           3            1 

Negative 0±±±o         0  0         0           0           0 

in  blue  tint,  1  a  slightly  greater  change,  and  so  on  through  5,  which 
represents  an  absolutely  colorless  solution.  The  maximum  intensity 
of  change  and  not  the  quantitative  amount  of  change  has  diagnostic 
value.  All  readings  were  made  in  one  hour  and  confirmed  the  next 
day. 

In  Table  II  the  cases  are  grouped  together  with  routine  labora- 
tory examinations  of  blood  and  spinal  fluids  and  clinical  diagnoses. 
We  have  taken  100  consecutive  cases  with  122  tests  and  have  com- 
pared the  results  obtained  by  the  gold  reaction  with  the  clinical 
diagnoses  and  other  "laboratory  tests." 

In  Group  I,  clinically  diagnosed  as  Tabes,  the  gold  reaction  agreed 
with  the  clinical  diagnosis  in  every  case.  In  9  of  these  cases  the 
blood  and  spinal  fluid  were  negative  to  the  Wassermann  reaction. 
In  two  cases  all  other  laboratory  data  listed  were  negative;  the 
patients  had  an  acknowledged  syphilitic  history  and  the  clinical 
evidences  of  tabes.  In  a  second  case  the  other  data  were  negative 
except  for  the  increased  cell  count. 

In  Group  II,  clinically  general  paresis,  a  positive  gold  reaction 
for  syphilis  was  obtained  in  all  cases  with  one  exception,  which 
was  an  early  general  paresis.  In  this  case  the  other  laboratory 
findings  listed  were  also  negative,  clinical  examination  being  the 
sole  basis  for  diagnosis.  The  Wassermann  reaction  was  particularly 
effective  in  this  group. 

Group  III,  cerebrospinal  syphilis,  is  not  noteworthy  except  in 
the  relative  intensity  of  the  resulting  gold  reaction.  Half  of  these 
cases  show  a  strong  reaction,  i)eiMg  in  this  respect  comparable 
with  those  of  general  paresis  and  greatly  exceeding  those  of  tabes, 
which  only  showed  25  per  cent,  of  strong  reactions. 
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Group  IV,  cerebral  lues,  presents  one  interesting  case  which  was 
clinically  diagnosed  as  polioencephalitis,  and  which  later  showed 
a  typical  gold  reaction  for  syphilis.  A  syphilitic  etiology  was  con- 
firmed by  a  positive  blood  in  spite  of  a  negative  spinal  fluid  to  the 
Wassermann  reaction.  The  patient  died  two  weeks  after  the  test, 
but  there  was  no  autopsy.  A  second  case  was  negative  to  the  Was- 
sermann reaction  in  spinal  fluid  and  blood,  and  the  cell  count  was 
not  increased,  and  there  was  no  record  of  the  globulin  content. 
The  gold  test  was  positive. 

Group  \,  spinal  syphilis,  contains  a  case  of  gumma  of  the  cord 
in  which  all  laboratory  data  except  increased  globulin  content  were 
negative.  The  gold  reaction  was  also  negative.  This  case  improved 
under  salvarsan.  A  second  case  was  negative  to  the  gold  upon 
first  examination,  but  later  showed  a  positive  result  on  another 
spinal  fluid,  the  case  being  clinically  syphilis,  Avith  a  previous  posi- 
tive Wassermann  reaction. 

Group  AT,  which  includes  dementia  precox,  manic-depressive 
insanity,  delirium  tremens,  alcoholic  delusions,  and  a  moral  defec- 
tive, shows  the  following  analysis:  One  case  of  manic-depressive 
insanity  with  a  positi\e  Wassermann  reaction  on  the  blood  had  a 
gold  test  positive  for  syphilis.  This  latter  result  is  not,  however, 
absolutely  trustworthy  because  of  a  slight  blood  tinge  in  the  speci- 
men of  spinal  fluid  examined.  Another  case  with  a  positive  Wasser- 
mann blood  and  spinal  fluid  in  a  moral  defective  gave  a  positive 
gold  test.  A  third  case  of  questionable  dementia  precox  in  a  woman, 
aged  thirty-seven  years,  in  which  all  the  evidence  was  negative 
except  that  the  spinal  fluid  was  obtained  under  increased  pressure, 
gave  a  positive  reaction  to  the  gold  test.  We  have  noted  a  number 
of  cases  clinically  dementia  precox  which  gave  a  positive  Wasser- 
mann reaction  in  blood  and  spinal  fluid  or  both. 

Groups  VII,  VIII,  IX,  and  X  include  the  cases  of  meningitis. 
In  the  gold  test  all  gave  the  changes  of  color  in  the  high  dilutions 
of  the  gold  solution.  (See  Table  I.)  These  reactions  are  easily 
differentiated  from  the  reactions  in  the  lower  dilutions  that  are 
typical  of  syphilis. 

Group  XI.  Two  cases  clinically  brain  tumor,  one  negative  to 
the  gold,  but  not  typical  of  syphilis.  The  positive  reaction  in  this 
case  is  similar  to  the  reaction  of  tubercular  meningitis. 

Group  XII.  The  one  case  of  poliomyelitis  on  which  two  tests 
were  done,  gave  negative  gold  reactions. 

Group  XIII.  A  case  of  epilepsy  with  other  negative  findings 
except  a  moderately  positive  Wassermann  reaction  on  the  l)lood. 
gave  a  negative  gold  reaction. 

Group  XI\'  consists  of  acute  and  chronic  disease  in  which 
.syphilis  could  be  excluded  with  clinical  certainty  and  gave  a  nega- 
tive gold  reaction  in  each  case.  This  group  includes  one  case  of 
cerebral  hemorrhage. 
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Group  XV  includes  cases  of  syphilis,  but  with  no  evidence  of 
any  lesion  in  the  central  nervous  system.  The  gold  test  was  positive 
in  four  tests  on  three  cases,  all  of  which  had  positive  Wassermann 
reactions  in  the  blood. 

The  last  group  is  summarized  briefly  as  follows: 

A  case  of  cancer  of  the  intestine  which  gave  a  positive  and  a  nega- 
tive gold  reaction  on  the  same  fluid.  The  tests,  however,  were  at 
intervals  of  over  a  week  and  the  resulting  bacterial  contamination 
would  easily  account  for  this  difference. 

A  case  of  gastric  ulcer,  with  the  same  type  of  reaction  as  above, 
in  which  autopsy  revealed  gastric  ulcer.  The  history  was  suspicious 
of  syphilis,  and  the  autopsy  being  a  restricted  one,  gave  no  oppor- 
tunity for  examination  of  the  spinal  cord. 

A  case  of  acute  pancreatitis,  tested  in  our  earlier  experience  with 
the  reaction,  gave  a  somewhat  doubtful  change. 

A  case  of  arteriosclerosis,  with  other  negative  findings  for  syphilis, 
gave  a  positive  gold  for  this  disease. 

A  case  of  pernicious  anemia  with  nerve  symptoms,  which  had 
been  given  salvarsan,  showed  a  positive  gold  reaction  for  syphilis. 

A  doubtful  case  in  a  boy,  aged  four  years,  in  whom  either  tuber- 
cular meningitis,  poliomyelitis,  or  acute  gastro-enteritis  with  cere- 
bral symptoms  was  suspected,  gave  a  positive  reaction  for  syphilis 
on  repetition. 

A  case  with  cancer  of  the  stomach  gave  a  positive  and  negative 
reaction  under  the  same  conditions  as  .the  second  case.  Autopsy 
revealed  cancer  of  the  stomach.  The  central  nervous  system  was 
not  examined. 

In  our  experience  the  cases  with  syphilitic  etiology  do  not  give 
reactions  typical  for  the  resulting  disease.  For  instance,  it  is  not 
possible  to  differentiate  between  tabes,  general  paresis,  and  cerebro- 
spinal syphilis,  etc.,  except  as  above  noted,  that  the  reaction  is 
more  likely  to  be  strong  in  general  paresis  and  cerebrospinal  syphilis. 

Just  how  the  reaction  takes  place  and  to  what  protein  it  is  due 
is  not  known,  and  our  study  throws  no  light  upon  the  question. 

Discussion  and  Summary. — Scrutiny  of  the  tables  shows  that 
the  gold  reaction  is  not  parallel  with  the  blood  Wassermann  reac- 
tion, the  spinal  fluid  Wassermann  reaction,  the  globulin  or  the  cell 
count,  but  apparently  more  constant  in  syphilitic  affections  than 
any  of  the  other  tests. 

The  blood  Wassermann  reaction  is  present  in  only  43  per  cent, 
of  the  cases  diagnosed  as  syphilis  of  the  central  nervous  system. 

The  Wassermann  reaction  on  the  cerebrospinal  fluid  was  positive 
in  59  per  cent,  of  the  cases.  Both  were  absent  in  24  per  cent,  of  the 
cases  of  presumable  syphilis  of  the  central  nervous  system.  It  is 
obvious  then  that  it  is  not  possible  to  exclude  syphilis  of  the  central 
nervous  system  on  the  basis  of  the  Wassermann  reaction  on  the 
blood  or  cerebrospinal  fluid,  or  both. 
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Cell  counts  above  10  were  found  in  63  per  cent,  of  the  cases  of 
syphilis  of  the  central  nervous  system,  and  the  counts  were  below 
10  in  27  per  cent,  of  the  cases  diagnosed  as  syphilis  of  the  central 
nervous  system.  Cell  counts  under  5  are  certainly  within  normal 
limits.  Counts  of  5  to  10  are  doubtful.  Counts  above  5  were 
present  in  75  per  cent,  of  the  cases.  However,  the  cell  counts  are 
found  in  other  conditions  than  syphilis  beside  purulent  meningitis, 
notably  tubercular  and  influenzal  meningitis,  anterior  poliomyelitis, 
and  brain  tumor.  One  of  us  (Lee)  has  observed  a  cell  count  of 
53  shortly  after  a  uremic  convulsion,  in  which  case  two  days  later 
the  count  was  0.  The  other  tests  were  negative.  The  colloidal 
gold  test  was  not  done  in  this  case.  The  cell  counts  are  of  distinct 
value,  as  an  abnormal  count  is  found  in  a  high  percentage  of  cases 
of  syphilitic  affection  of  the  central  nervous  system.  The  value  of 
cell  counts  is  somewhat  impaired  by  the  fact  that  other  conditions 
which  may  be  confused  clinically  with  syphilis  often  show  a  great 
increase  in  the  number  of  cells. 

The  globulin  test  (Noguchi's"  butyric  acid  test  and  Xonne's' 
ammonium  sulphate  test)  has  not  been  satisfactory  in  our  hands. 
A  standard  of  positive  and  negative  reactions  is  difficult  and  ill- 
defined.    There  were  many  doubtful  reactions. 

The  globulin  test  was  positive  in  77  per  cent,  of  tested  cases  of 
syphilis  of  the  central  nervous  system.  This  test  is  also  positive 
in  cases  of  tubercular  meningitis,  brain  tumor,  and  other  conditions. 

The  gold  reaction  typical  of  syphilis  has  occurred  only  twice 
in  the  absence  of  blood  Wassermann  reaction,  spinal  fluid  Wasse- 
mann  reaction,  cell  counts,  and  globulin.  In  both  these  cases  the 
gold  reactions  were  confirmed  by  the  clincal  diagnosis.  The  gold 
reaction  usually  occurs  in  combination  with  one  of  the  other  tests, 
but  there  is  no  constant  association  with  any  test.  A  gold  reac- 
tion typical  for  syphilis  has  been  obtained  in  the  absence  of  each 
of  the  other  tests.  A  negative  gold  reaction  was  obtained  in  only 
two  cases  in  which  the  condition  of  the  central  nervous  system 
was  diagnosed  as  syphilitic. 

The  diagnosis  of  these  cases  is  often  difficult,  and  is  occasionally 
determined  by  the  laboratory  findings.  We  have  accepted  the 
clinical  diagnosis  as  final. 

The  disadvantages  of  the  test  are  that  the  j)rcsencc  of  blood  or 
serum  vitiates  the  findings,  and  that  a  certain  amount  of  care 
must  be  used  to  prevent  extraneous  protein  substances  from 
contaminating  the  fluid  or  the  reagent. 

The  advantages  of  the  test  are  the  small  amount  of  cerebro- 
spinal fluid  required,  0.2  c.c,  its  technical  simplicity,  the  sharp- 
ness of  the  reaction,  and  its  delicacy. 

'.Serum  Diaunosis  of  Syphilis  (2d  edition),  p.  l!>'i. 

'  Syphilis  and  the  Nervous  System  (translated  by  G.  Ball),  p.  341. 
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Conclusions.  A  gold  reaction  typical  for  syphilis  is  nearly 
constant  in  cases  of  syphilis  of  the  central  nervous  system. 

This  test  is  more  delicate  than  the  blood  Wassermann  reaction, 
spinal  fluid  Wassermann  reaction,  cell  count,  and  globulin  content. 

The  test  has  the  advantage  that  it  gives  a  reaction  with  patho- 
logical spinal  fluids  due  to  other  causes  than  syphilis,  that  is  char- 
acteristic and  easily  differentiated  from  the  reaction  typical  for 
syphilis. 

Our  experience  confirms  the  findings  of  other  observers  that  the 
gold  test  is  delicate,  and  that  the  margin  of  error  is  exceedingly 
small. 


THE  EFFECT   OF  EXTRACTS   OF   SHEEPS'   THYROID   AND   OF 

PATHOLOGICAL    HUMAN    THYROID    UPON    THE 

FATIGUE    CURVE    OF    VOLUNTARY    MUSCLE 

By  Cecil  K.  Drinker,  M.D.,  and  Katherixe  R.  Drinker,  A.B. 

(From  the  S.  Weir  Mitchell  Laboratory  of  Physiology  of  the  University  of  Pennsj-lvania.) 

jNIuscular  weakness,  independent  of  the  emaciation  which 
develops  sooner  or  later  as  a  feature  of  Graves'  disease,  is  a  symp- 
tom which  has  impressed  many  observers  of  this  condition.  Dock^ 
in  his  article  upon  exophthalmic  goitre  in  Osier  and  McCrae's 
Modern  Medicine  discusses  this  feature  as  follows:  "^Muscular 
weakness  is  another  characteristic  symptom.  It  is  so  rarely  absent 
that  it  is  strange  that  Askanazy's  finding  of  muscular  atrophy  and 
degeneration  has  not  been  more  widely  confirmed.  Fr.  Miiller 
gives  some  characteristic  measurements  showing  the  degree  of 
weakness." 

Basedow's  disease.  Normal  woman. 

Kilograms.  Kilograms. 

R.  L.  R.  L. 

Shoulder,  adduction 3.8  3.6  13  12 

Shoulder,  abduction 1.9  1.5  15  12 

Elbow,  flexion 4.8  4.0  30  25 

i:lbow,  extension 5.6  4.8  18  14 

Finger,  flexion 6.5  5.5  20  18 

Hip-joint  flexion 4.6  4.1  30 

nii)-joint  extension 5.1  4.6  35 

Hip-joint  adduction 4.5  4.5  15 

Hip-joint  abduction 4.0  4.0  15 

Knee  flexion 7.1  6.6  30 

Knee  extension 13.4  12.1  40 

As  a  further  development  of  the  same  line  of  observation,  a 
definite  muscular  syndrome,   that  of  myasthenia  gravis,   is   not 

'  Exophthalmic  Goitre,  Osier  and  McCrse,  1909.  vol.  vi. 
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infrequently  associated  with  exophthalmic  goitre.  Since  1877, 
when  Wilkes  reported  the  first  case  of  myasthenia  gravis,  we  find 
197  recorded  cases.  In  these  reports  there  are  8  cases  of  pronounced 
combination  of  the  two  conditions.^  If  this  were  all  we  should  still 
be  within  the  realm  of  coincidence,  but  the  facts  that  comparatively 
few  nervous  diseases,  with  the  exception  of  hysteria,  chorea,  and 
paralj'sis  agitans,  complicate  exophthalmic  goitre  and  that  many 
clinicians  (Oppenheim,  Kalischer,  Goldflam,  Finizio,  Karplus, 
Murri,  Warner,  Bristowe,  Ballet,  Finlayson,  Liebrecht,  Rothmann, 
IMarina,  Camuset,  Suckling  and  others)  have  observed  some  of  the 
symptoms  of  Graves'  disease  in  profound  cases  of  myasthenia 
gravis,  and  vice  versa,  lead  us  rather  forcibly  to  the  idea  of  a  closer 
connection.  W^e  can,  therefore,  as  Goldflam  expresses  it,  "accept 
a  certain  relation  between  the  two  diseases,  because  the  combina- 
tion of  asthenic  palsy  with  prominent  or  mild  symptoms  of  Base- 
dow's disease  occurs  so  often,  rather  than  speak  of  a  mere  coinci- 
dence of  occurrence.     This  is  also  the  opinion  of  Oppenheim."^ 

Experiments  with  thyroid  feeding  have  been  most  unsatisfactory 
in  regard  to  producing  a  definite  picture  of  exophthalmic  goitre, 
but  weakness — not  certainly  dependent  upon  loss  of  weight — has 
appeared.  Unfortunately,  this  symptom  has  not  been  specially 
considered  in  endeavors  to  produce  hyperthyroidism  in  animals, 
which  too  often  have  been  taken  up  with  attempts  to  estimate  less 
measurable  and  controllable  criteria,  such  as  nervousness,  exoph- 
thalmos, tach^Tardia,  etc.  Opinions  are  united  upon  the  harm  done 
by  administering  thyroid  in  pronounced  cases  of  Graves'  disease,  and 
we  find  no  well-watched  cases  of  myasthenia  in  which  thyroid 
has  been  helpful,  whereas  there  are  several  in  which  it  has  seemed 
to  augment  the  condition — a  fact  necessitating  prompt  withdrawal. 
Added  to  this,  Rennie^  reports  a  rapidly  fatal  case  of  myasthenia 
gravis  in  a  jockey  who  had  been  taking  large  quantities  of  thyroid 
to  reduce  his  weight,  but  who  presented  no  evidence  of  exoph- 
thalmic goitre. 

Mosse^  administered  thyroid  material  to  two  hospital  patients 
who  had  been  taught  to  use  the  ergograph,  and  believed  he  secured 
evidence  leading  to  the  conclusion  that  their  muscular  power  was 
increased.  His  experiments  are  few  and  his  results  not  beyond  the 
possibilities  of  error  with  this  apparatus.  jMarkelofl'*^  injected 
glycerin  extracts  of  thyroid  into  dogs  and  found  a  slight  degree 
of  resistance  to  fatigue.  He  believes  thyroid  markedly  increases 
the  irritability  of  the  neuromuscular  apparatus.     His  dosage  of 

'Arch.  f.  Psychiat.,  188C,  xvii,  Heft  2  (Jendrassik) ;  Berlin,  klin.  Woch.,  1899,  xxxvi.  p.  574 
(Remak);  Arch,  de  Neurol.,  1905,  xix  (Brissaud  and  Bauer);  Zeitsch.  f.  Augenheilk.,  1904,  xii 
(Loeser,  2  cases);  Ncurolog.  Centralbl.,  1904,  vol.  xxiii  (Meyerstein);  Rev.  Neurol,  and  Psych., 
1908,  vi  (Rennie);  ibid.,  1913,  vol.  xi  (Ronnie). 

»  Goldflam,  Neurolog.  Centralbl.,  1902.  vol.  xxi,  p.  305. 

«  Australasian  Med.  Cniz.,  May,  1904.  »  Arch,  dc  Phyaiol..  1S9S,  vol.  x. 

•  Oboz.  Psik.  Neurol.,  etc.,  St.  Petersburg,  1912,  vol.  xvii. 
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thyroid  in  vie\v  of  Carlson's^  observations  upon  the  resistance  of 
dogs  to  thyroid  material  would  seem  to  be  extremely  small,  and 
if  a  positive  effect  can  be  obtained  by  such  light  administration 
it  is  most  remarkable.  loteyko*  made  Ringer's  solution  extracts 
of  ^Merck's  dried  sheep  thyroid,  which  correspond  in  strength  to 
the  2  per  cent,  solutions  used  by  ourselves.  Immersion  of  frogs' 
muscles  in  such  solutions  gave  evidence  of  stimulation.  Similar 
experiments  using  Armour's  thyroid  gave  no  results  in  our  hands. 

Experimental  Work. — In  view  of  such  incomplete  testimony 
as  to  the  action  of  commercial  thyroid  material  upon  muscle,  it 
became  necessary  to  make  some  experiments  with  it  before  attempt- 
ing to  use  material  recognized  as  being  abnormal.  For  this  purpose 
the  desiccated  sheeps'  thyroid  prepared  by  Armour  &  Co.  was 
selected.  It  is  said  to  contain  0.2  per  cent,  of  iodine.  A  weighed 
quantity  of  this  powder  Avas  macerated  in  Ringer's  solution  iso- 
tonic for  the  frog.^  This  maceration  was  carried  on  in  the  ice-chest 
over-night,  and  in  the  morning  the  filtrate  contained  the  substance 
used  in  the  experiments.  By  such  a  method  only  a  small  amount 
of  the  original  material  is  represented  in  the  filtrate,  as  the  dried 
gland  is  but  slightly  soluble.  For  purposes  of  convenience,  however, 
we  term  filtrations  which  resulted  from  the  use  of  5  grams  of  dried 
thyroid  per  100  c.c.  of  Ringer's  solution,  5  per  cent,  solutions; 
those  which  before  filtration  contained  1  gram,  1  per  cent,  solutions, 
and  so  on  throughout  the  entire  series.  A  3  per  cent,  solution  is 
straw-colored,  clear,  slightly  viscid,  and  faintly  acid  to  litmus. 
Experiments  have  been  made  at  room  temperature  and  at  all 
seasons.  F'rogs  have  been  the  test  animals.  Different  varieties 
gave  identical  results.    Direct  stimulation  has  been  used  throughout. 

Technique. — A  cannula  was  inserted  into  the  right  branch  of  the 
truncus  arteriosus,  the  left  being  tied  and  the  sinus  venosus  opened. 
When  the  perfusion  was  ready  to  start,  one  leg  was  amputated 
at  the  thigh  and  the  stump  tightly  ligatured.  The  perfusing  fluid 
was  turned  on  and  allowed  to  run  for  ten  miiuites.  By  this  method 
the  head  is  not  perfused  but  the  abdominal  vessels  remain  in  the 
circuit;  4  to  5  cm.  a  minute  was  the  rate  employed,  maintained 
evenly  by  a  burette  constructed  upon  the  Mariotte  principle. 

Both  legs  are  thus  deprived  of  the  normal  circulation  at  the 
same  time.  The  leg  first  amputated  lies  for  ten  minutes  bathed 
in  its  own  lymph,  the  other  is  perfused  with  the  test  solution. 
The  two  gastrocnemii  are  placed  in  separate  muscle  chambers, 
but  in  the  same  electrical  circuit  and  record  simultaneously. 
Maximal  single  break  shocks  at  the  rate  of  thirty-four  per  minute 
have  been  used,  Edison  and  Laland  cells  being  the  source  of  the 
current. 

■  Amer.  Jour.  Phys.,  1912,  vol.  xxx.  »  Jour.  Med.  de  Bruxelles,  1903,  Nos.  27  and  29. 

'  Sodium  chloride,  0.7  per  cent.;  potassium  chloride,  0.03  per  cent.;  calcium  chloride.  0.026 
per  cent. 
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With  such  preparations  one  may  make  the  ordinary  fatigue 
curves  upon  a  slowly  moving  drum  or  superimposed  curves,  in  this 
last  case  recording  every  seventy-fifth  contraction. 

By  this  technique  a  number  of  tracings  were  made,  using  Ringer's 
solution  alone.  There  was  no  evidence  of  depression.  The  muscles 
made  identical  curves  or  else  the  perfused  one  performed  a  small 
amount  more  work. 

Tracing  1  shows  the  effect  of  3  per  cent,  thyroid.  There  is  slight 
stimulation  followed  by  early  and  marked  depression.  Tracing 
2,  the  superimposed  curve  with  the  same  solution,  shows  an  iden- 
tical result.  Tracings  3  and  4  illustrate  the  effects  of  a  1  per 
cent,  solution,  which  is  indistinguishable  from  that  of  pure  Ringer's 
solution.  We  found  no  result  below  1  per  cent.,  at  which  point 
there  was  evidence  of  stimulation  occasionally.  At  no  strength 
of  solution  was  there  evidence  of  distinctive  effect,  as,  for  instance, 
that  of  veratrin.  The  thyroid  produced  nothing  except  a  simple 
quantitative  lack  of  efficiency. 

Comparative  Experiments  with  Pathological  Hlt^l^n 
Glands.— The  glands  used  in  the  following  experiments  were  taken 
from  the  operating-room  in  a  sterile  jar  and  minced  aseptically. 
They  were  then  dried  in  a  current  of  air  filtered  through  four 
layers  of  surgical  gauze  at  a  temperature  from  40°  to  50°  C.  Com- 
plete drying  took  a  variable  amount  of  time,  but  there  was  no 
odor  nor  evidence  of  gross  contamination.  After  drying,  the  glands 
were  finely  powdered  and  then  extracted  with  light  gasoline'*'  in 
Soxhlet  extractors  to  render  them  fat-free.  This  process  parallels 
that  used  by  Armour  &  Co.  in  the  preparation  of  sheeps'  thyroid, 
with  the  exception  that  the  sheeps'  glands  are  collected  without 
aseptic  precautions  from  animals  which  have  been  thoroughly 
bled.  After  fat  extraction  the  dried  powder  was  placed  in  sterile 
bottles  and  left  until  used;  the  technique  of  making  solutions 
and  records  was  the  same  as  we  have  detailed  for  sheeps'  thyroid. 
As  the  individual  glands  yield  small  amounts  of  dried  material, 
3  per  cent,  solutions  have  been  the  strongest  employed. 

Pathological  Gland  IV. — The  patient,  Mrs.  R.,  aged  twenty- 
one  years,  one  year  before  operation  noticed  that  her  neck  was 
swollen  and  immediately  began  to  complain  of  tremor,  tachy- 
cardia, great  nervousness,  and  exophthalmos.  These  symptoms 
continued  until  April  22,  1912,  when  she  was  operated  upon  by 
Dr.  G.  P.  Miiller.  Following  the  operation  there  was  an  explosion 
of  hyperthyroidism,  but  later  she  progressed  favorably.  The  case 
was  diagnosed  clinically  as  one  of  pronounced  Graves'  disease. 
Grossly  the  gland  contained  a  few  colloid  cysts  but  was  largely 
pale,  meaty  thyroid  tissue.  The  microscope  showed  a  character- 
istic ccUularity  and  increase  in  mucoid  material. 

'•  Gasoline,  88°,  Baum6,  fractional  dutillation  yields  65  per  cent,  below  (>0°  C,  and  prac- 
tically 100  per  cent,  below  100°  C. 
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Tracing  5  shows  the  effect  of  a  3  per  cent,  sokition  of  this  gland. 
There  is  a  large  amount  of  depression  accompanied  by  irregularity. 


?o    o 


This  irregularity  was  observed  occasionally  in  our  tracings  made 
with  sheeps'  thyroid,  but  was  rare.     In  those  made  with  glands 
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from  cases  of  Graves'  disease  it  occurred  constantly.  Tracing  0 
demonstrates  an  identical  result.  Tracings  7  and  8  show  the 
effects  of  a  1  per  cent,  solution.  There  is  slight  stimulation, 
as  we  sometimes  found  to  be  the  case  with  similar  strengths  of 
sheeps'  thyroid. 


j  X 


Pathological  Gland  V. — The  patient,  ]\Irs.  S.,  aged  fiftj-four 
years,  had  suffered  from  a  disfiguring  goitre  for  many  years,  which 
had  been  increasing  rapidly  in  size  during  the  two  years  prior 
to  operation.  At  the  time  of  operation  she  was  able  to  swallow 
liquids   alone,    and   had   become   exceedingly   emaciated.     There 
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were  no  sj'mptoms  of  Graves'  disease  or  myxedema.     Dr.  C.  H. 
Frazier  removed  the  gland,  which  was  diagnosed  pathologically  as 


a  colloid  adenoma.    It  was  made  ui)  entirely  of  large  and  small 
cvsts  filled  with  colloid  material. 
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Tracings  9  and  10  illustrate  the  effect  of  3  per  cent,  solutions. 
The  thyroid  muscle  has  done  as  much  work  as  the  normal,  and 
the  absence  of  irregularity  is  easily  seen;  1  per  cent,  solutions  were 
without  effect. 

In  all  we  have  experimented  with  material  removed  from  nine 
thyroid  cases.  Of  these  three  were  pronounced  colloid  goitres 
operated  upon  for  pressure  symptoms  and  for  disfigurement.  Per- 
fusion with  3  per  cent,  solutions  of  these  glands  gave  no  result  in 
two  cases  and  a  slight  suggestion  of  depression  in  one;  1  per  cent, 
solutions  were  without  effect.  The  tracings  never  showed  the 
irregularities  we  have  mentioned  in  connection  with  the  parenchy- 
matous goitres.  Two  cases  were  indefinite  types  clinically  and 
pathologically.  They  occurred  in  girls  of  sixteen  and  seventeen, 
nervousness  and  slight  enlargement  of  the  thyroid  being  the  chief 
symptoms.  With  one  we  obtained  no  result  by  3  per  cent,  perfusion. 
In  the  other,  which  was  as  nearly  normal  human  thyroid  as  one 
could  obtain,  we  obtained  depression,  but  of  a  less  pronounced 
tj'pe  than  with  our  sheeps'  thyroid  or  with  our  parenchymatous 
goitres.  In  the  four  remaining  cases  there  was  undoubted  Graves' 
disease,  the  severity  of  which  varied.  In  one  there  had  been  a  tumor 
of  the  thyroid  for  a  year.  Exophthalmos  and  palpitation  were 
beginning,  but  the  patient  could  still  work,  and  asked  for  operation 
mainly  on  account  of  disfigurement.  Her  gland  after  removal 
showed  active  hyperplasia,  absence  of  colloid,  and  large  amounts 
of  mucinous  material;  3  per  cent,  extracts  caused  marked  depression, 
but  none  of  the  irregularity  characteristic  of  our  other  cases.  The 
other  three  cases  were  pronounced  types  of  Gra^'es'  disease.  Trac- 
ings from  these  glands  made  a  most  uniform  picture  following  the 
type  illustrating  this  paper.  Depression  and  irregularity  were  the 
features. 

Since  the  cystic  colloid  glands  contain  a  large  amount  of  material 
insoluble  in  water,  it  is  reasonable  to  assume  that  their  solutions 
contain  a  lower  percentage  of  extractives  than  those  of  pure  par- 
enchymatous goitres.  Disregarding  the  question  as  to  whether 
or  no  solutions  of  dried  gland  contain  the  unknown  active  con- 
stituent of  the  thyroid,  it  is  possible  that  our  uniform  effects  may 
be  due  to  a  difference  in  strength  of  solution  whicli  the  difference 
in  solubility  indicates.  This  matter  could  be  controlled  if  we  had 
access  to  large  numbers  of  glands  and  could  use  those  from  which 
pure  colloid  could  })e  obtained.  It  must  be  noted,  also,  that  the 
experiments  with  both  types  of  pathological  glands  were  done 
during  March  and  April.  This  may  account  for  the  irregular  con- 
tractions we  have  observed  in  our  parenchymatous  gland  cases. 
Controls  with  pure  Ringer's  solution  and  colloid  gland  solutions 
failed,  however,  to  give  irregularities  during  the  same  period. 

C'oNCLUSioNs. — 1.  Ringer's  solution  extracts  of  dried  sheeps' 
tiiNToid  caused  dcprcssiDu  in  3  ])er  cent,  solutions  made  after  our 
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technique.  The  depression  gave  way  to  slight  stimulation  between 
1  and  2  per  cent,  of  strength.  At  1  per  cent,  there  was  usually 
no  effect  distinguishable  from  pure  Ringers'  solution. 

2.  Similar  material  from  cases  of  Graves'  disease  gave  an  equal 
amount  of  depression.  Clinical  observation  upon  myasthenia 
gravis  and  exophthalmic  goitre  is  suggestive  in  this  relation.  In 
addition  there  was  irregularity  in  the  strength  of  contractions, 
but  the  series  is  much  too  small  to  call  this  a  specific  attribute. 

3.  Extracts  from  cases  of  colloid  goitre  gave  in  most  cases  no 
depression;  and  in  all  less  depression  than  was  obtained  with  either 
the  sheeps'  thyroid  or  with  extracts  of  parenchymatous  goitres. 
There  is  no  irregularity  in  the  strength  of  contractions  such  as 
was  noticed  with  the  latter  type. 


FURTHER   EXPERIENCES    OF    THE    TREATMENT    OF 
IMPERFECTLY   DESCENDED    TESTICLES. 

By  Edred  M.  Corner,  ^NI.C.,  F.R.C.S., 

SURGEON    AND    LECTURER    TO    THE    CHILDREN'S    HOSPITAL,    GREAT    ORMOND    STREET, 
AND    TO    ST.    THOMAS'    HOSPITAL,    LONDON. 

Some  months  ago  I  was  asked  by  a  doctor  "  how  I  treated  cases 
of  imperfectly  descended  testicles  now,"  and  appreciated  clearly 
how  impossible  it  was  to  give  an  answer  sufficiently  concise  to 
be  clear  enough  to  satisfy  the  hearer.  Going  home,  I  communed 
with  the  records  of  the  cases  which  I  had  done  in  the  last  ten  years, 
i.  e.,  since  I  published  a  full  account  of  my  opinions  and  practice 
on  the  subject.  In  the  number  of  the  British  Medical  Jnurnal 
for  June  4,  1904,  I  published  a  paper  on  "The  Value  of  the  Im- 
perfectly Descended  Testicle,  the  Advisability  and  Value  of  the 
Operations  Performed  for  its  Relief."  Since  then  a  period  of  about 
ten  years  has  elapsed,  bringing  much  experience,  which  must  of 
necessity  have  modified  the  conclusions  arriverl  at  in  1904.  The 
advance  of  time  has  increased  my  interest  in  the  subject,  while 
the  further  experience  has  added  to  knowledge  of  the  pathology 
of  the  condition  and  the  results  of  treatment. 

To  begin,  the  imperfect  descent  of  the  testicle  is  in  almost  all 
cases  a  congenital  malformation  or  deformity,  due  to  some  con- 
dition (or  conditions)  which,  by  depriving  the  gland  of  its  full 
power  of  development,  has  arrested  it  in  the  course  of  its  descent. 
The  congenital  malformation  under  consideration  is  practically 
always  associated  with  arrested  development  of  the  tunica  vaginalis, 
leaving,  at  least,  a  potential  hernia  sac.  In  the  associated  deformity 
the  tunica  vaginalis  remains  in  communication  with  the  peritoneal 
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cavity,  a  condition  disposing  to  the  development  of  a  hernia,  a 
total  hernia  sac. 

Upon  being  confronted  with  a  patient  with  imperfect  descent 
of  the  testicle,  it  is  often  impossible  to  decide  if  the  condition  of 
imperfect  descent  is  temporary  or  permanent;  that  is  to  say,  is 
the  testicle  merely  belated  in  its  descent  or  not?  Various  people 
arrive  at  the  same  stage  of  development  at  various  times.  So 
long  as  no  hernia  is  present,  there  need  be  no  hurry  in  determining 
the  answer  to  this  question.  Neither  need  there  be  any  hurry 
if  the  malformation  is  only  unilateral. 

This  expectant  attitude  is  terminated  either  by: 

1.  The  recognition  of  a  hernia  accompanying  the  imperfect 
descent,  or 

2.  The  recognition  that  the  imperfect  descent  is  not  mere 
belatedness. 

Either  of  these  two  occurrences  terminates  the  period  of  waiting 
and  indicates  the  need  for  active  treatment,  operation.  As  these 
factors  are  only  two  in  number,  it  is  well  to  consider  how  and  why 
they  indicate  the  termination  of  the  period  of  inactivity  and  initiate 
that  of  activity. 

Hernia.  The  presence  of  hernia  in  association  with  an  imper- 
fectly descended  testicle  indicates  the  fact  that  operation  is  neces- 
sary for  its  cure.  Indeed,  there  is  no  other  treatment  for  the 
hernia;  a  truss  would  press  on  the  testicle  or  its  vessels.  Moreover, 
the  non-separation  of  the  tunica  vaginalis  and  yeritoneum  prevent 
the  testicle  from  descending,  even  if  it  were  capable  of  doing  so. 
The  hernial  sac  holds  the  gland  up.  Hence  the  cure  of  the  ac- 
companying hernial  sac,  by  nature  or  art,  will  aid  the  testicular 
anomaly  to  be  cured.  In  separating  the  sac  from  the  cord,  great 
care  must  be  exercised  to  avoid  injury  to  the  vessels,  for  such  an 
injury  is  known  to  militate  greatly  against  the  testicle  subsequently 
having  any  physiological  value.  , 

The  Persistence  ob^  the  Deformity.  When  the  testicle  has 
been  imperfectly  descended  for  sufficient  time,  say  until  the 
patient  is  seven  years  old,  to  show  that  the  condition  is  a  per- 
manency and  no  temporary  anomaly  of  a  gland  belated  in  its 
descent,  it  is  necessary  to  operate.  Such  a  proceeding  may,  in 
the  main,  be  done  in  one  of  three  ways: 

1.  The  accompanying  hernial  sac  may  be  divided  and  stripped 
of  the  cord,  allowing  the  testicle  to  descend  into  the  scrotum.  Any 
but  the  mildest  scrotal  fixation  is  merely  a  prelude  to  failure, 
anatomical  or  physiological.  Such  an  operation  is  called  an  orchido- 
plasty  or  an  orchidopcxy. 

2.  The  gland  may  be  removed  as  advocated  by  many.  This  line 
of  treatment  is  especially  iiuhcated  when  the  imperfect  descent  is 
nnilateral.  It  is  satisfactory  in  its  after-results.  The  operation  is 
an  orchidectomy. 
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3.  Especially  Avhen  the  condition  is  bilateral,  the  gland  may 
be  returned  to  the  abdomen,  intraperitoneally.  Any  internal 
secretion  which  the  gland  may  have  is  retained  which  will  aid 
the  patient  to  develop  sexual  characters,  such  as  hair  on  face, 
male  voice,  male  body,  energy  of  mind  and  body.  Such  an  operation 
is  an  orchidocelioplasty. 

Which  of  the  three  alternatives  will  be  performed  must  to  a 
great  extent  be  decided  by  the  surgeon  at  the  operation.  The 
great  principle  we  do  know  about  in  these  cases  is  that  should 
the  testicle  be  unable  to  furnish  an  external  secretion  of  its  own 
power,  no  amount  of  surgical  art  can  make  it  do  so;  w^hile  clinical 
experience  has  shown  how  prone  surgical  art,  in  some  form  of 
orchidopexy,  is  to  be  followed  by  atrophy  or  fibrosis,  the  gland 
losing  any  power  it  might  have  possessed  of  developing  any  secretion, 
external  or  internal,  that  before  the  operation  it  might  have  been 
capable  of  doing.  Hence  it  may  be  laid  down  that  orchidopexies, 
except  in  unusual  instances,  rob  the  patient  of  something.  Sufficient 
years  have  gone  by  for  many  workers  and  many  patients  to  have 
proved  this.  As  yet,  surgeons  have  no  great  or  extended  experience 
of  orchidoplasty.  But  some,  myself  among  them,  can  witness 
that  it  is  sometimes  followed  by  growth  and  descent  of  the  gland; 
most  often  the  descent  is  not  as  great  as  is  normal,  and  occasionally 
I  have  seen  atrophy.  But  I  can  say  that  the  more  experienced 
a  surgeon  is  with  these  cases  the  less  likely  he  is  to  do  an  orchido- 
plasty in  an  unsuitable  case,  obtaining  a  failure.  Still,  as  surgeons 
can  only  work  with  the  material  supplied  them,  it  is  impossible 
to  attain  a  perfect  success  always.  Imperfect  success  may  be  the 
greatest  success  that  the  provided  material  allows.  In  such  doubt- 
ful cases  an  orchidocelioplasty  is  best.  The  results  of  this  last 
operation  are  difficult  to  estimate.  Though  it  has  been  done  for 
about  fifteen  years,  there  is  nothing  much  to  be  said  except: 

1.  It  has  been  urged  on  theoretical  grounds  that  the  returned 
testicles  are  prone  to  become  malignant.    This  is  not  so. 

2.  It  has  been  urged  that  in  the  intra-abdominal  position,  such 
common  diseases  as  gonorrheal  orchitis  endanger  life.  This  is 
not  so. 

3.  Apparently  the  intra-abdominal  position  abolishes  any  external 
secretion,  but  preserves  and  encourages  the  internal  secretion; 
an  important  point,  as  it  is  in  the  internal  secretion  above 
that  practically  the  whole  value  of  the  imperfectly  descended 
testicle  lies. 

It  is  the  operation  more  frequently  done  in  these  cases  than  any 
other.  In  my  own  w^ork  for  the  last  ten  years  the  percentage  has 
been:  Orchidopexy,  about  10  per  cent.;  orchidocelioplasty,  about 
50  per  cent.;  orchidoplasty,  40  per  cent. 

The  great  infrequency  of  the  performance  of  the  operation  of 
orchidopexy  is  the  result  of  an  extended  experience  of  the  results 
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of  that  operation  not  only  done  by  myself  but  also  when  done  by 
others.  These  may  be  shortly  generalized.  The  immediate  result 
of  the  operation  is  fair.  Then  the  testicle  begins  to  ascend,  usually 
until  the  gland  is  in  the  neighborhood  of  the  pubic  spine.  Some 
of  these  organs  descend  again,  taking  upward  of  eighteen  months 
to  do  so.  Such  cases  are  the  best  results  of  the  operation,  and 
until  a  few  years  ago  I  thought  that  the  last  word  of  criticism  had 
been  said.  But  further  experience  taught  that  this  was  not  so. 
Atrophy  of  the  gland  may  come  on  any  time  within  about  two 
years  of  the  operation.  Even  if  a  gland  is  well  placed  by  operation 
it  may  atrophy.  A  badly  situated  gland  may  atrophy.  And  the 
conclusion  was  borne  in  upon  me  that  the  operation  of  orchidopexy 
more  frequently  fails  from  atrophy  of  the  gland  than  by  not  retaining 
that  gland  in  a  good  position. 

The  treatment  suggested  for  the  condition  of  imperfectly  de- 
scended testicles  can  be  summed  up  from  the  point  of  view  of  the 
age  of  the  patient,  as  the  condition  is  a  congenital  one. 

At  birth  and  up  to  the  age  of  about  five  years  of  age  watch 
the  case  to  decide  if  the  testicle  is  merely  late  in  its  descent  or  not. 
If  a  hernia  is  seen  to  be  present,  operate  and  conclude  by  doing 
an  orchidoplasty. 

From  seven  to  twenty  years  of  age,  operate  if  a  hernia  is 
present  or  not.  Do  either  an  orchidoplasty,  an  orchidectomy, 
or  an  orchidocoelioplasty. 

Above  twenty  years  of  age,  do  an  orchidectomy. 

There  is  another  point  which  further  experience  has  taught 
me.  In  my  book  on  the  Male  Diseases  of  General  Practice,  Oxford 
^Medical  Publications,  pp.  95  to  97,  the  subject  of  the  "masked 
imperfect  descent  of  the  testicle"  is  considered,  I  believe,  for  the 
first  time.  Shortly  the  imperfect  descent  of  the  testicle  is  marked 
if  the  hernia  which  accompanies  it  pushes  the  testicle  down  into 
the  scrotum.  Such  a  condition  of  imperfect  descent  is  not  recog- 
nized or  recognizable  until  the  hernia  sac  is  fully  stripped  up  and 
removed,  the  radical  cure  done.  The  testicle  then  assumes  the 
position  of  imperfect  descent  or  something  near  it.  Since  the 
])ublicati()n  of  that  book,  in  1910,  I  have  met  many  examples  of 
this  condition,  and  am  sure  that  it  is  a  great  deal  more  frequent 
than  I  formerly  supposed.  Such  a  conclusion  supports  in  detail 
Mr.  Hamilton  Russell's  theory  that  every  hernia  depends  for  its 
cause  on  a  congenital  fault.  Such  a  congenital  fault  with  the  tunica 
vaginalis  is  likely  to  be  accompanied  by  some  fault  in  the  descent 
of  the  testicle.  To  put  the  question  shortly,  whenever  a  hernia 
is  produced  through  a  congenital  fault,  it  is  likely  that  the  hernial- 
fault  is  accoini)anied  by  another  in  the  descent  of  the  testicle. 
The  accompanying  testicular  fault  may  be  hidden  by  the  hernia 
pushing  the  testicle  scrotumward.  Thus  the  testicular  anonudy 
will  not  1)C  recognized  until  the  sac  of  tic  hernia  has  been  diviJed 
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and  removed.  These  cases  I  find  suitable  for  a  scrotal  orchidopexy, 
the  operation  adhesion  bearing  a  similar  relation  to  the  testicular 
descent  as  the  stick  to  the  correct  growth  of  the  scarlet  runner. 
This  is  the  recognition  and  treatment  of  the  condition  of  marked 
imperfect  descent  of  the  testicle. 


OBSERVATIONS    ON    THE   WASSERMANN    REACTION.' 
By  B.  a.  Thomas,  M.D., 

PROFESSOR    OF    GENITO-URINARY    SURGERY. 
AND 

Robert  H.  Ivy,  M.D., 

INSTRUCTOR   IN    GENITO-URINARY   SURGERY,    POLY'CLINIC   HOSPITAL   AND   COLLEGE   FOR    GRADUATES 
IN    MEDICINE,    PHILADELPHIA. 

(From  tlic  Department  of  Genito-urinaPi-  Surgery,  Polyclinic  Hospital,  Philadelphia.) 

It  is  a  well-known  fact  that  there  are  great  variations  in  the 
technique  of  the  Wassermann  reaction  as  conducted  by  different 
workers  at  the  present  time.  Owing  to  these  differences  in  technique 
it  is  not  an  uncommon  thing  for  a  clinician  to  receive  contradictory 
reports  of  the  test  done  on  the  serum  of  the  same  patient  by  different 
workers. 

We  wish  to  call  attention  to  several  factors  in  the  technique 
which  we  believe  are  important  in  securing  results  upon  which  the 
clinician  can  always  rely  as  a  basis  for  treatment. 

Titration  of  Complement.  Many  of  the  negative  results 
obtained  in  cases  of  undoubted  syphilis  are  unquestionably  due 
to  the  employment  of  overdoses  of  complement  and  hemolytic 
amboceptor.  The  majority  of  descriptions  of  the  Wassermann 
technique  provide  for  double  or  triple  doses  of  these  reagents. 
The  only  possible  reason  for  such  excessive  doses  is  to  make  allow- 
ance for  and  overcome  any  non-specific  complement  fixation  on 
the  part  of  the  patient's  serum  or  the  antigen.  By  the  method  in 
use  by  us,  the  amount  of  complement  available  for  specific  fixation 
is  the  same  as  that  required  for  complete  hemolysis  of  one  dose  of 
corpuscles  in  the  presence  of  one  dose  of  amboceptor.  We  therefore 
avoid  the  excess  of  complement  or  amboceptor  commonly  used 
by  many  workers,  though  at  the  same  time  we  do  not  neglect  to 
provide  sufficient  complement  to  overcome  non-specific  fixation 
by  serum  or  antigen.  It  is  well  known  that  there  is  some  difference 
in  the  degree  of  non-specific  absorption  of  complement  b}'  different 
sera.     Browning  and  ■NIcKenzie  go  so  far  as  to  estimate  the  non- 

'  Read  before  the  Pathological  Society  of  Philadelphia,  January  22,  1914,  and  received  for 
publication  February,  1914. 
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specific  anticomplementary  power  of  each  individual  serum  to  be 
tested  as  well  as  that  of  the  antigen,  and  allow  excess  of  complement 
corresponding  to  the  sum  of  these  doses  in  each  individual  case 
in  reading  the  reaction  proper.  While  this  laborious  and  time- 
consuming  procedure  is  theoretically  correct,  yet  for  practical 
purposes  it  is  unnecessary.  The  non-specific  absorption  of  comple- 
ment varies  so  little  with  different  sera,  that  in  routine  clinical 
work  these  variations  can  be  ignored,  and  an  allowance  of  comple- 
ment based  on  the  estimation  of  non-specific  complement  fixation 
in  one  case  usually  suffices  for  all.  For  our  hemolytic  system,  we 
prepare  a  rabbit  amboceptor  in  the  usual  manner  of  such  strength 
that  1  c.c.  of  a  1  in  2000  or  1  in  3000  dilution  will  hemolyze  1  c.c. 
of  a  5  per  cent,  suspension  of  washed  sheep's  corpuscles  in  the 
presence  of  0.1  c.c.  of  complement.  Having  obtained  a  serum  of 
this  strength,  in  the  test  itself  1  c.c.  of  the  amboceptor  is  employed 
in  a  fixed  dilution  of  1  in  1000,  with  the  amount  of  complement 
necessary  to  cause  hemolysis  of  the  corpuscles  when  combined 
with  this  dose  of  amboceptor.  Thus  we  do  not  titrate  the  ambocep- 
tor each  time  the  test  is  made,  but  we  do  make  a  preliminarj'  titra- 
tion of  complement. 

Table  I  illustrates  a  titration  for  determining  the  minimal  hemo- 
lytic dose  of  complement. 

Table  I. — A  Titration  for  Determining  the  Minimal  Hemolytic  Dose  of 

Complement. 

Incubation  one  hour  at  37°  C. 


Complement 

Amboceptor 

Sheep's  corpuscles 

1  in  10  dilution. 

1  in  1000  dilution. 

5  per 

cent,  suspension. 

Result. 

I 

0.2  c.c. 

1  c.c. 

1  c.c. 

Partial  hemolysis. 

II 

0.3  c.c. 

1  c.c. 

1  c.c. 

Almost  complete  hemolysis 

III 

0.4  c.c. 

1  c.c. 

1  c.c. 

Complete  hemolysis. 

IV 

0.5  c.c. 

1  c.c. 

1  c.c. 

Complete  hemolysis. 

v 

0.6  c.c. 

1  c.c. 

1  c.c. 

Complete  hemolysis. 

In  this  case  the  minimal  hemolytic  dose  of  complement  would 
be  0.4  c.c.  of  the  1  in  10  dilution.  This  dose  makes  no  allowance 
for  non-specific  fixation  by  antigen  and  the  patient's  serum,  and 
would  therefore  be  insufficient  for  complete  hemolysis  in  a  negative 
case  in  doing  the  test  itself.  Instead,  however,  of  employing  double 
this  amount  of  complement  for  the  test  itself,  in  order  to  determine 
the  minimal  hemolytic  dose  plus  the  non-specific  fixation  dose  of 
complement  due  to  the  presence  of  serum  and  antigen,  we  make  a 
preliminary  incubation  of  different  amounts  of  complement  with  0.1 
c.c.  of  pooled  inactivated  non-syphilitic  sera  and  the  dose  of  antigen 
to  be  used  in  the  test.  After  incubation  for  one  lu)ur,  the  1  in  1000 
amboceptor  and  sheep's  corpuscles  are  added,  the  tubes  again  incu- 
bated for  one  hour,  at  the  end  of  which  time  the  amount  of  com- 
plement in  the  tube  in  which  hemolysis  is  just  complete  is  taken  as 
the  amount  re(|uired  for  the  test  proper,  representing  as  it  does  the 
minimal  hemolytic  dose  plus  the  amount  absorbed  non-specifically 
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by  serum  and  antigen.  This  amount  of  complement  usually  ranges 
from  0.1  to  0.2  c.c.  higher  than  the  hemolytic  dose  alone,  which  if 
not  allowed  for,  might  cause  a  negative  reaction  to  be  read  weakly 
positive,  as  by  this  method  close  readings  are  made. 

Table  II  represents  a  titration  of  complement  as  carried   out 
routinely  before  performing  the  tests  proper. 


Table  II.— 

A  Titration  of  Complement  as  Carried  Out  Routinely  before 

Performing  the  Tests  Proper. 

Incubation 

one  hour 

at  37°  C. 

Incubation  1  j 

hours  3137"^ 

'C. 

Patient's 

Complement, 

Amboceptor 

,     Sheep's 

serum. 

Antigen. 

1  in  10  dil. 

1  in  1000 

corpuscles. 

normal. 

dil. 

5  %  sus. 

Result. 

I            0.1  c.c. 

0.2  c.c. 

0.2  c.c. 

1  c.c. 

1  c.c. 

No  hemolysis. 

II             0.1  c.c. 

0.2  c.c. 

0.3  c.c. 

1  c.c. 

1  c.c. 

Partial  hemolysis. 

Ill            0.1  c.c. 

0.2  c.c. 

0.4  c.c. 

1  c.c. 

1  c.c. 

Almost  complete 
hemolysis. 

IV            0.1  c.c. 

0.2  c.c. 

0.5  c.c. 

1  c.c. 

1  c.c. 

Complete  hemolysis. 

V            0.1  c.c. 

0.2  c.c. 

0.6  c.c. 

1  c.c. 

1  c.c. 

Complete  hemolysis. 

VI            0.1  c.c. 

0.2  c.c. 

0.7  c.c. 

1  c.c. 

1  c.c. 

Complete  hemolysis. 

In  the  titration  illustrated  the  amount  of  complement  required 
along  with  serum  and  antigen  is  0.5  c.c,  which,  therefore,  is  the 
dose  to  be  used  in  the  test  proper.  It  will  be  noted  by  comparison 
with  Table  I  that  this  amount  is  0.1  c.c.  greater  than  the  hemolytic 
unit  of  the  particular  complement  serum  used. 

In  quantitative  estimation  of  the  strength  of  the  Wassermann 
reaction,  we  determine  the  number  of  hemolytic  units  of  comple- 
ment absorbed  by  a  given  serum  in  combination  with  the  syphilitic 
antigen.  Some  syphilitic  sera  are  capable  of  absorbing  more  than 
one  hemolytic  unit  of  complement,  i.  e.,  of  still  giving  complete  or 
partial  inhibition  of  hemolysis  when  two,  three,  or  even  more 
hemolytic  doses  of  complement  are  used  in  the  test.  When  desir- 
able, therefore,  additional  tubes  can  be  prepared  containing  two, 
three,  or  more  units  of  complement  plus  the  amount  always  to  be 
allowed  for  non-specific  fixation  by  serum  and  antigen. 

Table  III  illustrates  the  results  in  a  positive  case  of  syphilis 
employing  tubes  containing  one,  two,  and  three  units  of  complement, 
the  unit  of  complement  being  based  on  the  titrations  given  in  Tables 
I  and  II.  From  this  result  we  would  say  that  the  case  was  strongly 
positive,  of  a  degree  of  two  units. 

T.\BLi:  III. — The  Resuhs  in  a  Positive  Case  of  Syphilis,  Employing  Tubes 
Containing  One,  Two,  and  Three  Units  of  Complement,  Based  on  the  Titra- 
tions Given  Above. 

Incubation  one  hour  at  37°  C.  Incubation  one-half  hour  at  37°  C. 


Complement, 

Amboceptor, 

Cor- 

1 in  10 

1  in  1000 

puscles, 

Serum. 

Antigen. 

dil. 

dil.         J 

5  %  susp. 

Result. 

I 

0.1  c.c. 

0.2  c.c. 

0 . 5  ,c.c. 

1  c.c. 

iFc.c. 
Fee. 

No  hemolysis. 

II 

0.1  c.c. 

0.2  c.c. 

0.9  c.c. 

l,c.c. 

No  hemolysis. 

11 

0.1  c.c. 

0.2  c.c. 

1.3  c.c. 

1..CC. 

l^c.c. 

Complete  bemolysja. 
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In  reporting  the  result  of  the  reaction,  most  workers  employ 
plus  signs  to  indicate  various  percentages  of  inhibition  of  hemolysis, 
as  1  +,2  +,3  +,  and  4  +,  the  last  meaning  absence  of  hemolysis 
or  absorption  of  all  the  complement  used.  Obviously  this  method 
does  not  indicate  the  strength  of  the  reaction  beyond  absorption 
of  one  hemolytic  dose  of  complement,  and  takes  for  granted  that 
all  so-called  4  +  reactions  are  of  equal  strength.  The  erroneous 
assumption  that  treatment  fails  to  affect  the  strength  of  the  reac- 
tion in  many  cases  of  syphilis  is  due  largely  to  the  fact  that  the  sera 
have  been  repeatedly  found  to  give  complete  inhibition  of  hemo- 
lysis by  this  method  in  spite  of  vigorous  treatment.  By  testing 
these  sera  during  the  period  of  treatment  with  several  units  of 
complement,  a  gradual  reduction  in  the  number  of  units  asorbed 
will  usually  be  found,  even  though  there  remain  fixation  of  one 
hemolytic  dose  of  complement.     (See  Table  III). 

Instead  of  employing  the  plus  signs,  we  prefer  to  designate  the 
reactions  as  negative,  weakly  positive,  medium  positive,  and 
strongly  positive,  up  to  one  unit  of  complement  fixation,  and  give 
the  number  of  complement  units  absorbed  in  reactions  stronger 
than  this.  ^Ye  believe  that  this  method  of  reporting  results  conveys 
more  information,  as  a  rule,  to  the  clinician  than  the  plus  signs. 
Acknowledgements  are  due  to  Dr.  John  L.  Laird  for  the  principles 
followed  in  quantitative  determination. 

Various  means  have  been  described  for  measuring  the  percentage 
of  hemolysis  in  reading  the  results  of  the  Wassermann  reaction. 
We  do  not  believe  that  accurate  estimation  of  the  amount  of  hemo- 
lysis is  of  importance  in  the  majority  of  cases,  nor  can  this  be  done 
by  the  eye  alone.  Yet  those  who  employ  the  plus  signs  base  their 
reports  upon  the  percentage  of  hemolysis  as  measured  by  the  eye. 
■  For  those  who  lay  stress  upon  the  accurate  measurement  of  hemo- 
lysis in  this  connection,  a  method  employing  the  Duboscq  colori- 
meter described  by  one  of  us  (Ivy)-  may  be  found  useful. 

A  common  cause  of  disagreement  in  results  by  different  workers 
is  the  employment  of  various  substances  as  antigens,  ranging  from 
crude  alcoholic  extracts  of  syphilitic  and  normal  tissues,  to  various 
synthetic  products  formed  by  complicated  processes.  Wasser- 
mann and  his  followers  for  a  long  time  clung  to  the  belief  that  the 
syphilis  reaction  was  a  true  antigen-antibody  reaction,  between 
the  Trej)onema  pallidum  on  the  one  hand  and  a  specific  substance 
produced  by  it  in  the  patient's  blood  on  the  other.  They  were 
forced  to  modify  this  position  by  the  discovery  that  alcoholic 
extracts  of  normal  tissues,  such  as  guinea-pig  and  human  heart, 
could  likewise  be  employed  as  antigens  with  approximately  the 
same  results.  Nevertheless,  it  is  still  held  by  Wassermann's  fol- 
lowers that  tissues  rich  in  spirochetes,  are  superior  as  antigens  to 
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non-syphilitic  tissues  or  synthetic  products,  and  give  the  most 
rehable  results  in  routine  clinical  diagnosis.  We  adhere  to  this 
view  as  the  result  of  the  use  of  syphilitic  liver  extract  in  o^•e^  2200 
tests,  in  which  our  results  have  differed  in  no  material  way  from 
those  of  reliable  workers.  This  statement  is  made  after  a  trial  of 
some  cholesterinized  extracts  of  guinea-pig  heart  and  human  heart, 
kindly  furnished  by  Dr.  J.  A.  Kolmer,  who  with  Casselman  has 
recently  reported  favorably  as  to  their  reliability  somewhat  to  the 
disadvantage  of  the  syphilitic  liver  extract,  in  a  paper  read  before 
the  Penns.ylvania  State  Medical  Society,  September,  1913.  Walker 
and  Swift^  also  claim  a  higher  percentage  of  positive  results  for 
cholesterinized  extracts  of  normal  organs  than  for  alcoholic  extracts 
of  syphilitic  liver.  These  extracts  are  made  by  adding  cholesterin 
to  the  crude  alcoholic  extract  of  normal  heart  in  a  strength  of  0.4 
per  cent.  The  cholesterinized  guinea-pig  heart  extract  was  used 
by  us  along  with  our  own  antigen  of  alcoholic  extract  of  syphilitic 
fetal  liver  in  the  routine  examination  of  100  cases,  the  cholesterin- 
ized human  heart  extract  being  employed  in  33  cases.  These  inves- 
tigations covered  a  period  of  several  weeks.  We  may  say  that  the 
differences  in  results  W'ith  the  three  antigens  were  no  more  marked 
at  the  end  of  the  period  during  which  these  comparative  tests  were 
made  than  at  the  beginning,  so  that  they  cannot  be  ascribed  to 
deterioration  of  the  extracts.  Careful  titration  of  the  antigens 
was  carried  out  before  doing  the  tests,  and  at  no  time  was  more 
than  one-third  of  the  anticomplementary  dose  used.  The  compara- 
tive results  with  syphilitic  liver  extract  and  cholesterinized  guinea- 
pig  heart  extract  may  be  divided  into  four  groups  as  follows: 

1.  In  22  cases  the  results  were  positive  with  both  antigens,  and 
showed  little  or  no  difference  in  the  degree  of  reaction. 

2.  In  8  cases  the  syphilitic  liver  extract  gave  a  weakly  positive 
reaction,  while  the  cholesterinized  extract  gave  a  stronger  reaction. 

3.  In  30  cases  both  antigens  gave  a  negative  result. 

4.  In  34  cases  the  syphilitic  liver  extract  gave  a  negative  reaction, 
while  the  cholesterinized  heart  extract  gave  a  weakly  positive  or 
medium  positive  result.  This  is  naturally  the  most  important 
group  from  the  clinical  stand-point,  9  of  these  34  cases  were  treated 
cases  of  syphilis  exhibiting  no  symptoms,  showing  that  it  is  more 
difficult  to  render  the  serum  negative  to  the  cholesterinized  extract 
by  antisyphilitic  treatment  than  to  the  syphilitic  liver  extract. 
The  remaining  25  of  this  group  were  cases  submitted  for  diagnosis 
or  who  had  no  signs  or  history  of  syphilis.  Where  one  antigen 
reacted  more  strongl}^  than  the  other,  it  was  always  the  cholester- 
inized heart  extract.  In  no  case  did  the  syphilitic  liver  extract 
give  a  stronger  reaction  than  the  cholesterinized  extract. 

In  the  comparative  tests  with  the  cholesterinized  extract  of  human 
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heart,  of  33  cases  there  were  6  in  the  first  group,  i.  e.,  equally 
positive  with  the  two  extracts;  4  in  the  second  group,  in  which  the 
cholesterinized  extract  gave  a  distinctly  stronger  reaction  than  the 
syphilitic  liver  antigen;  16  in  the  third  group,  in  which  both  anti- 
gens gave  negative  results;  7  in  the  fourth  group,  which  were  nega- 
tive with  the  syphilitic  antigen,  but  positive  with  the  cholesterinized 
heart  extract. 

In  the  first  series,  therefore,  the  results  with  the  two  antigens 
disagreed  in  42  out  of  100  cases,  and  in  the  second  series  in  11  out 
of  33  cases.  We  see  from  this  that  the  cholesterinized  extracts 
gave  apparently  a  more  "delicate"  reaction  than  the  extract  of 
sjTphilitic  liver,  but  we  also  found  that  many  weakly  positive  results 
w^ere  obtained  by  the  former  in  non-syphilitic  cases.  This  last 
fact  alone  is  quite  sufficient  in  our  opinion  to  offset  any  advantage 
in  delicacy  of  the  reaction  obtained  with  the  use  of  cholesterinized 
extracts.  We  feel  that  just  as  high  a  percentage  of  positive  results 
is  obtained  in  known  or  clinically  apparent  syphilitics  with  a  good 
syphilitic  liver  extract  as  with  the  cholesterinized  antigens,  and  we 
do  not  get  positive  results  with  non-syphilitic  sera.  This  is  doubtless 
due  in  part  to  the  use  of  one  unit  of  complement  and  amboceptor 
properly  standardized  as  described  above,  instead  of  double  or 
triple  units  as  employed  by  many  workers.  We  must  conclude 
that  with  cholesterinized  antigens,  weakly  and  medium  positive, 
and  occasionally  strongly  positive  reactions,  may  be  obtained  in 
many  conditions  other  than  syphilis,  and  in  normal  persons.  While 
our  experience  with  the  use  of  cholesterinized  extracts  is  limited, 
and  we  have  no  criticism  to  make  of  the  commendable  experimental 
studies  being  carried  on  for  the  improvement  of  the  Wassermann 
technique,  we  regard  the  employment  of  these  artificial  antigens 
for  routine  clinical  use  at  the  present  time,  instead  of  being  an 
advance  in  serological  technique,  as  a  distinct  step  backward. 
Schamberg,  Kolmer,  Ringer,  and  Raiziss*  report  that  they 
obtained  positive  Wassermann  reactions  using  the  cholesterinized 
antigens  in  over  28  per  cent,  of  22  cases  of  psoriasis,  in  several  of 
which  syphilis  could  almost  certainly  be  excluded,  thus  providing 
evidence  that  weak  reactions  with  these  antigens  do  not  necessarily 
mean  syphilis,  and  that  only  strong  reactions  with  them  should  be 
reported  as  positive.  Kolmer  and  his  associates*  state  that  10 
per  cent,  of  normal  sera  may  yield  weak  positive  reactions  with 
cholesterinized  extracts.  If  therefore  the  results  of  the  reaction 
with  these  extracts  cannot  be  relied  upon  in  a  considerable 
percentage  of  cases,  we  see  no  advantage  of  employing  them  along 
with  syphilitic  liver  extract.  We  claim  that  with  syphilitic  liver 
extract,  using  the  technique  described,  weakly  ]iositive  reactions 
mean   nothing  else   ))ut   sypiiilis.      Even   granting   for   a   moment 
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that  the  cholesterinized  antijjens  give  a  more  delicate  reaction 
and  may  furnish  positive  results  occasionally  in  cases  of  syphilis 
that  are  negative  to  the  syphilitic  liver  extract,  it  is  a  very  much 
less  serious  error  to  overlook  an  occasional  case  of  syphilis,  than 
to  saddle  a  diagnosis  of  the  disease,  with  all  it  entails,  upon  a 
patient  Avho  does  not  have  syphilis.  Consideralile  harm  is  being 
done  at  the  present  time  by  the  use  of  unreliable  non-specific  or 
artificial  extracts,  in  two  ways:  (1)  The  marked  discrepancies 
between  the  results  of  the  Wassermann  test  and  the  clinical  findings 
in  many  cases  are  causing  sceptical  clinicians  to  lose  confidence  in 
the  value  of  the  reaction,  and  thus  they  are  being  deprived  of  an 
important  diagnostic  and  therapeutic  aid;  (2)  a  great  many  unfor- 
tunate people  are  being  treated  for  syphilis  who  have  not  and  who 
never  had  syphilis,  as  the  result  of  weakly  positive  and  doubtful 
rejiorts  by  workers  using  these  antigens. 

It  seems  to  the  writers  that  there  should  be  some  means  of  coopera- 
tion of  AYassermann  workers  for  standardization  and  uniformity 
of  methods,  to  be  adhered  to  as  long  as  they  are  justified  by  clinical 
results,  with  the  acceptance  from  time  to  time  of  such  advances 
in  technique  as  may  be  approved.  In  this  way  only  will  the  sero- 
logical syphilis  reaction  retain  the  confidence  that  its  intrinsic 
value  merits. 


THE   INVOLUTION    OF    THE    NASOPHARYNX,    AND   ITS 
CLINICAL   IMPORTANCE. 

By  W.  Sohier  Bryant,  A.M.,  M.D.,  F.A.C.S. 

NEW     YORK. 

The  vulnerability  of  the  nasopharynx — that  gateway  of  almost 
all  human  diseases — is  due  to  three  causes:  man's  assumption  of 
an  ui)right  position,  the  growth  and  development  of  the  brain, 
and  the  retrograde  metamorphosis  of  the  nose,  face,  and  teeth  of 
man. 

Too  much  emphasis  cannot  be  laid  on  the  facts  that  almost  all 
diseases  are  air-borne;  that  the  particles  which  carry  the  disease 
pass  through  the  air  to  the  recipient;  that  this  passage  is  made 
comparati\"ely  easy  because  of  an  exposed  and  unprotected  part 
of  the  air  tract;  that  the  bacteria,  whether  they  come  from  the 
mouth  or  through  the  nose,  cling  to  this  unprotected  spot,  develop 
here,  and  thus  the  disease  begins.  This  unprotected  spot  is  the 
nasopharynx;  therefore,  clinically,  the  care  of  the  nasopharynx  is 
of  supreme  and  inestimable  importance. 

The  reasons  for  our  estimate  of  the  supreme  importance  of  the 
nasopharyngeal  region  are: 
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1.  In  many  diseases,  the  primary  symptom  is  found  in  this 
locality. 

2.  The  secondary  symptoms  are  traceable  from  the  nasopharynx. 

3.  The  management  of  the  nasopharyngeal  region  controls  the 
distant  manifestations  of  the  disease. 

4.  The  individual's  immunity  from  disease  is  in  direct  proportion 
to  the  resistant  power  of  the  nasopharynx. 

5.  Man  is  more  subject  to  air-borne  diseases  than  quadrupeds. 
The  reason  for  this  is  that  in  quadrupeds  the  nasopharynx  has 

no  unprotected  spot.  In  general,  the  infections  of  animals  gain 
entrance  through  the  alimentary  tract  or  skin,  whereas  with  men 
infections  enter  through  the  air  tract. 

Clinically,  primary  affections  of  the  larynx,  trachea,  and  lungs 
form  an  extremely  small  proportion  of  the  affections  of  the  air 
tract.  Therefore  the  great  bulk  of  infections  must  take  place 
through  the  upper  air  tract.  The  nose  is  known  to  be  extremely 
resistant  to  infections;  this  is  fortunate,  as  the  nose  serves  as  the 
outpost  and  occupies  a  most  exposed  position.  The  oropharynx  is 
of  more  importance,  and  to  it  can  be  ascribed  a  number  of  primary 
infections.  But  we  do  not  find  the  portal  of  entry  of  the  bulk  of 
infections  until  we  reach  the  nasopharynx.  And  we  find  it  there 
because  in  the  nasopharynx  is  an  unprotected  spot  which,  while 
it  becomes  a  culture  medium  for  bacteria,  furnishes  a  gateway 
for  the  entrance  of  the  infection  into  the  individual. 

The  question  naturally  arises:  Why  does  Nature,  that  great 
protector,  leave  this  space  in  man  unprotected?  The  comparative 
study  of  the  evolution  of  vertebrates  explains  this.  The  assumption 
of  the  erect  position  of  man  has  left  this  spot  without  the  protection 
of  the  peristaltic  tube  which  is  found  in  this  region  in  quadrupeds. 
The  erect  position  brings  the  foramen  magnum  and  the  vertebral 
column  from  a  position  at  the  posterior  aspect  of  the  skull  to  a 
position  at  the  inferior  aspect  of  the  skull.  The  base  of  the  skull 
is  bent  to  give  a  larger  area  for  the  convexity  of  the  brain;  and 
the  facial  bones  are  shortened  in  connection  with  the  involution 
of  the  nose,  teeth,  and  face,  thereby  bringing  the  hard  palate 
back  close  against  the  vertebral  column.  In  other  words,  in 
quadrupeds  the  attachment  of  the  neck  is  at  the  back  of  the  head, 
and  the  nose  and  nasopharynx  form  a  straight  tube. 

The  elevation  of  man  to  the  erect  position  without  disturbing 
the  orientation  of  his  labyrinth  or  eye  planes  would  have  neces- 
sitated a  right-angle  bend  in  his  neck  had  not  the  attachment  of 
his  vertebral  column  been  changed  from  the  posterior  aspect  of 
his  skull,  as  in  quadrupeds,  to  the  inferior  aspect  which  it  now 
occupies.  Meanwhile,  the  growth  of  man's  braii\  required  change 
in  the  configuration  of  the  base  of  his  skull,  namely,  the  spheno- 
basilary  angle  formed  between  the  plane  of  the  upper  surface  of 
the  basilar  process  of  the  occipital  bone  in  the  posterior  cranial 
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fossa  and  the  plane  of  the  superior  surface  of  the  sphenoid  bone 
between  the  lesser  wings  in  the  anterior  fossa  of  the  skull  measured 
in  the  median  line.  This  angle  varies,  forms  a  straight  line  (0  degrees) 
in  the  opossum  to  an  angle  of  75  degrees  in  man. 

These  three  changes  at  the  base  of  the  skull  encroached  upon 
the  nasophar\Tix,  bending  it  until  it  now  forms  a  right  angle.  The 
angle  referred  to  is  the  right  angle  opening  forward  and  downward, 
formed  by  the  bodies  of  the  two  upper  cervical  vertebra^  and  the 
basilar  process.  This  angle  is  the  "dead"  or  unprotected  spot 
in  the  nasopharynx.  This  angular  area  is  unprotected  because  of 
its  configuration.  Since  the  vertebral  column  has  pushed  forward 
and  the  hard  palate  has  pushed  backward  the  nasopharynx  has 
lost  the  power  which  it  had  in  quadrupeds  of  contracting  and 
cleaning  itself  by  peristaltic  action.  Instead  of  the  abundant 
ciliated  epithelium  found  in  this  vicinity  in  quadrupeds,  in  man 
there  is  only  a  small  amount  of  imperfectly  developed  ciliated 
epithelium  next  to  the  choanse. 

The  lack  of  protection  in  this  non-collapsible  cuboid  space  is 
the  reason  why  the  air  tract  is  the  most  susceptible  region  of  the 
body;  why  the  upper  air  tract  is  the  weakest  part  of  the  air  tract; 
why  the  pharynx  is  the  least  resistant  region  of  the  upper  air  tract; 
A\hy  the  nasopharynx  is  the  part  of  the  pharynx  most  liable  to 
infection;  why  the  first  tonsillar  region  is  the  most  assailable  part 
of  the  nasopharynx;  and  why  the  angle  in  the  first  tonsillar  region 
is  the  most  vulnerable  point  in  the  first  tonsillar  region,  and  therefore 
in  the  whole  body. 

The  epithelial  lining  of  the  nasopharjTix  is  tall,  columnar, 
ciliated  epithelium  near  the  nasal  boundary,  and  stratified  squamous 
epithelium  in  other  parts,  with  a  variable  intermediate  region  of 
non-ciliated  columnar  epithelium.  The  walls  of  the  nasopharynx 
are  generously  supplied  with  lymphoid  tissue.  This  lymphoid 
tissue,  which  is  spread  over  nearly  the  whole  of  the  walls  of  the 
nasopharynx,  is  very  much  thickened  over  the  central  and  posterior 
part  of  the  vault  of  the  nasopharynx,  forming  several  parallel 
sagittal  ridges,  with  a  deep  sulcus  in  the  median  line.  This  mass  of 
lymphoid  tissue  forms  the  two  lobes  of  the  tonsil  of  Luschka,  or 
first  tonsil.  The  pharyngeal  bursa  lies  between  the  lobes  of  the 
first   tonsil. 

This  mass  of  adenoid  vegetation  is  found  in  a  corner  formed  by 
the  bending  of  the  posterior  pharyngeal  wall  at  the  angle  of  the 
nasopharynx.  Here  the  respiratory  current  is  bent  at  right  angles, 
necessarily  forming  eddies,  and  thus  providing  a  place  where  the 
air  current  slows  down,  favoring  the  lodgement  of  floating  particles. 

The  angle  is  the  point  where  the  momentum  of  the  floating 
particles  and  the  slowing  down  of  the  air  current  favor  their  sticking 
to  the  wall.  At  this  place,  also,  the  ciliated  columnar  epithelium 
continuous  with  the  ciliated  epithelium  of  the  nose  changes  into 
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non-ciliated  pavement  epithelium.  This  epithelium,  since  it  has 
lost  the  cleansing;  power  of  the  peristaltic  collapsible  nasopharynx 
of  the  quadruped,  has  no  means  by  which  to  free  itself  from  foreign 
material  except  through  the  uncertain  i\o\x  of  mucous  secretions. 

The  oropharynx  is  provided  with  many  strong  muscles  which 
act  in  coordination  in  peristaltic  contraction  of  the  oropharyngeal 
tube  during  the  act  of  swallowing,  thus  squeezing  out  and  carrying 
off  adherent  mucus  and  foreign  material.  The  upper  limit  of  this 
peristaltic  tube  is  the  soft  palate. 

The  soft  palate,  when  contracted,  forms  a  diaphragm  between 
the  oropharynx  and  nasopharynx  in  man.  The  nasopharynx  lies 
above  the  soft  palate  and  the  peristaltic  tube  which  the  soft  palate 
forms  with  the  oropharynx,  and  consequently  the  nasopharynx 
cannot  be  cleaned  by  muscular  contraction.  The  nasopharynx 
is  therefore  dependent  upon  its  ciliated  epithelium  to  keep  it  clean, 
and  to  the  flow  of  excreted  mucus  to  Avash  off  foreign  material 
from  the  pavement  and  columnar  epithelium  lacking  in  cilia. 

Just  in  this  region,  at  the  point  of  the  bending  of  the  respiratory 
current,  between  where  the  esculator  takes  up  its  burden  and  where 
the  tube  conveyer  commences^ — that  is,  between  these  two  mechan- 
isms— is  located  the  general  dump,  cleaned  only  by  a  precarious 
flow  of  mucus.  This  general  nasopharyngeal  dump  is  at  the  point 
where  the  "adenoid"  is  located.  This  locality,  on  account  of  its 
lack  of  protection,  serves  not  only  as  the  point  of  entry  for  bacteria, 
but  also  as  a  culture  medium,  where  the  bacteria  can  develop  almost 
without  hindrance.  The  virulent  toxins  which  they  produce  may 
cause  disturbances  at  distant  points. 

The  pharyngeal  tonsil,  or  first  tonsil,  appears  from  its  position 
to  be  mechanically  the  most  vulnerable  point  in  the  air  tract,  and 
if  in  the  air  tract,  then  in  the  body.  A  mass  of  lymphoid  tissue 
protects  it  and  proliably  serves  as  a  barrier  to  the  entrance  of 
infectious  organisms.  Infections  of  the  upper  air  tract  occur 
oftenest  in  Waldeyer's  ring,  and  in  the  pharyngeal  tonsil  more  often 
than  in  any  other  part  of  the  ring. 

The  typical  changes  in  the  course  of  an  acute  infection  through 
tlie  adenoids  are  characteristically  shown  in  acute  rhinopharyngitis. 
The  onset  is  expressed  by  increased  secretion,  congestion,  and 
swelling  of  the  adenoid.  The  reaction  spreads  and  increases  in 
violence  according  to  the  course  of  the  infection. 

A  constant  characteristic  in  chronic  inflammation,  having  its 
origin  in  the  ui)]ht  air  tract,  is  shown  in  the  swelling,  increased 
secretion,  altered  blo()d-sui)ply  of  the  first  tonsil,  and  the  con- 
spicuous absence  of  subjective  symptoms. 

In  the  first,  or  Luschka  tonsil,  as  has  been  previously  recognized 
in  the  faucial  tonsil,  an  infection  may  be  localized  and  very  active; 
or,  again,  it  may  be  extremely  insignificant  locally  whereas  the 
distant  eifects  acquire  a  dangerous  importance. 
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Air-borne  Infections.  Diseases  due  to  air-borne  infections 
enter  the  human  body  in  three  ways:  through  the  respiratory 
tract,  through  the  skin,  and  through  the  digestive  tract.  The 
diseases  entering  through  the  nasopharynx  are  in  the  maximum 
both  in  number  and  in  importance.  As  scientific  observations 
multiply,  significant  additions  are  being  made  to  the  list  of  infections 
entering  through  the  air  tract.  This  list  now  comprises  the  exan- 
themata, and  nearly  all  diseases  due  to  the  local  or  distant  effects 
of  l)acterial  i)arasites.  The  only  exceptions  are  the  few  diseases 
caused  solely  by  the  entrance  of  the  path(\genic  microorganisms 
directly  into  the  tissue  or  through  the  walls  of  the  alimentary  canal 
and  genito-urinary  tract. 

A  partial  list  of  affections  which  may  be  acquired  by  means  of 
the  inspired  air,  and  many  of  which  are  exclusively  thus  acquired 
are:  the  exanthemata;  tuberculosis;  leprosy;  glanders;  actinomy- 
coses; syphilis;  infiuenza;  infection  by  pyogenic  bacteria  aft'ecting 
brain,  cord,  ears,  nose,  and  throat,  larynx  or  lungs,  and  heart; 
epidemic  parotiditis;  ei)ideinic  cerebrospinal  meningitis;  epi<lemic 
poliomyelitis;  rheumatism;  lobar  pneumonia;  bronchopneumonia; 
coryza;  chorea;  gastric  and  duodenal  ulcer;  arteriosclerosis;  func- 
tional irregularities  of  the  internal  secretions;  myxedema,  Graves' 
disease;  Addison's  disease;  acromegaly;  pericarditis;  myocarditis; 
endocarditis;  asthma;  hay  fever;  lymphadenitis;  typhoid  fever; 
purpura  hemorrhagica;  pertussis;  diphtheria;  nephritis;  menin- 
gitis; sinusitis;  mastoiditis;  appendicitis;  leukemia;  Hodgkin's  dis- 
ease. All  diseases  except  venereal  disease,  animal  parasites,  local 
intestinal  diseases  and  local  skin  diseases  may  be  included  in  the 
above  list  of  diseases  entering  by  way  of  the  air  tract. 

Conclusion.  The  number  of  these  primary  air-tract  infections 
is  so  great,  and  their  importance  is  so  overwhelming,  that  the 
point  of  entry  of  the  infection — the  nasopharynx — is  invested 
with  a  spectacularly  strategic  importance  from  an  etiological  and 
clinical  point  of  view. 


METABOLISM  STUDIES  IN  A  CASE  OF  MYASTHENIA  GRAVIS. ^ 
By  Theodore  Diller,  ^1.1)., 

AND 

Jacob  Rosenbloom,  M.D.,  Ph.D. 

PITTSBUKOH. 

(From  the  Wards  of  St.  Francis  Hospital  and  the  Biochemical  Laboratory  of  the  Western 
Pennsylvania  Hospital,  Pittsburgh,  Pa.) 

I.  Introduction.     In  the  normal  individual  the  extent  of  the 
consumption  of  energy  is  largely  dependent  upon  the  conditions  of 

'  Read  in  abstract  before  the  Pittsburgh  .Vcademy  of  Medicine,  February  10,  lOH. 
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the  muscular  system.  On  this  account  we  would  expect  to  find, 
when  muscular  activity  and  muscular  tone  are  depressed  by  a 
pathological  condition  of  the  muscle  as  seen  in  myasthenia  gravis, 
some  changes  in  the  metabolic  functions  of  the  body. 

II.  Clinical  History  of  Case.  (By  Dr.  Diller.)  The  patient 
is  a  boy,  aged  sixteen  years,  who  was  first  examined  for  Dr.  Diller 
by  Dr.  George  J.  Wright,  March  3,  1913.  His  chief  complaints 
were  weakness  in  the  legs,  back,  and  in  chewing.  This  weakness 
grew  much  worse  with  use  of  the  muscles,  and  he  frequently 
stumbled  and  fell. 

The  family  history  is  good.  The  father  and  mother  and  two 
sisters  and  brothers  are  all  living  and  well.  The  boy  himself 
developed  as  a  hearty,  rugged  youth,  and  went  to  school  until 
two  months  ago.  As  a  child  he  had  measles,  chicken-pox,  and 
smallpox.  He  has  had  no  acute  illness  in  the  past  five  years, 
except  an  attack  of  tonsillitis,  which  occurred  one  year  ago. 

The  present  illness  began  about  three  months  ago,  with  droop- 
ing of  the  right  eyelid.  On  several  occasions  he  has  seen  double. 
About  two  months  ago  he  noted  that  he  would  stumble  over 
any  unevenness  on  the  street,  and  was  conscious  that  his  legs 
were  weak.  At  the  same  time  he  noted  that  his  jaw  muscles  were 
weak,  and  that  they  gave  out,  especially  in  chewing  anything 
hard.  Afterward  he  noted  that  his  speech  would  become  more 
and  more  indistinct  as  he  talked.  He  has  had  no  headaches  nor 
pains  of  any  sort.  There  has  been  no  change  in  his  mental  con- 
dition. 

Examination.  The  patient  is  a  tall  boy,  large  for  his  age,  weigh- 
ing 146  pounds.  His  color  is  good.  There  is  considerable  ptosis 
of  the  right  lid.  The  face  is  smoothed  out  and  expressionless. 
The  pupils  are  equal,  3|  mm.,  respond  to  light  and  accommodation; 
no  nystagmus.  When  he  makes  an  eftort  to  look  to  the  left,  in 
the  extreme  movement,  he  sees  double;  but  there  is  no  apparent 
strabismus.  The  muscles  of  the  face  are  all  weak;  the  masseters 
are  distinctly  weak.  He  cannot  pucker  his  lips  nor  make  forcible 
movements,  as  in  laughing.  The  movements  of  the  arms  and 
legs  are  all  weak,  as  tested  by  resistance.  The  gait  is  distinctly 
weak.  Dyn.  right,  42;  left,  34.  Several  times  in  dressing  and 
undressing  the  boy  tired  out  and  was  compelled  to  rest.  The 
efl'ort  necessary  to  put  on  his  collar  was  almost  too  much  for  him, 
and  he  had  to  call  his  mother  to  his  assistance.  He  quickly  tires 
upon  any  exertion.  After  reading  aloud  a  few  minutes  his  articu- 
lation becomes  indistinct  and  finally  unintelligible.  The  masseters 
likewise  tire  quickly.  Indeed  all  muscles  of  the  body  tire  readily. 
The  tendon  reflexes  are  all  greatly  reduced. 

No  tremors;  no  atrophies;  no  sensory  changes  of  any  sort.  The 
boy's  mind  seems  perfectly  clear. 

The  boy  remained   in  the  hospital   about   four  weeks.     After 
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the  conclusion  of  the  experiments  made  by  Dr.  Rosenhlooni, 
covering  eight  days,  the  boy  was  given  regularly  10  grams  calcium 
lactate;  he  continues  to  take  this  remedy  up  to  the  present  time 
(May  15.)  He  left  the  hospital  after  a  month's  stay,  appearing 
to  have  made  some  slight  improvement. 

April  30,  the  boy's  mother  writes:  "He  does  not  seem  any 
worse;  in  fact,  I  think  he  seems  to  be  improving  slowly.  He  can 
swallow  better.  He  is  as  happy  as  a  lark,  and  planning  what  he 
is  going  to  do  when  he  gets  well." 


Case  of  myasthenia  gravis.     Note  general   appearance  of  muscular  weakness,   especially 
smoothed-out  appearance  of  face  and  partial  ptosis  of  right  lid.     (Kindness  of  Dr.  A.  Henrici.) 

HI.  Metabolism  Study  (By  Dr.  Rosenbloom).  1,  Review 
of  Literature.  Pemberton^  found  a  marked  loss  of  calcium  by  the 
tissues,  during  a  time  of  nitrogen  retention,  in  a  study  of  a  case 
of  myasthenia  gravis.  He  also  found  that  the  creatinin  excretion 
was  lower  than  normal,  and  thinks  that  myasthenia  gravis  is  a 
disease  of  deranged  muscular  metabolism. 

Spriggs'  also  found  a  lessened  excretion  of  creatinin  in  a  case 
of  myasthenia  gravis.  The  uric  acid  excretion  in  his  case  during 
a  period  of  no  fever  was  normal. 

Kaufmann^  has  studied  the  effect  of  muscular  work  in  a  case 
of  myasthenia  gravis.    In  the  first  series  the  patient  had  an  intake 

2  Amer.  Jour.  Med.  Sci.,  1910.  cxxxix,  816. 

»  Quart.  Jour.  Med.,  1907,  \-ii,  63. 

*  Monats.  f.  Psych,  u.  Neurol.,  1906,  xx,  299, 
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of  0.24  gram  nitrogen  and  42.4  calories  per  kilo  body  weight. 
During  a  period  in  which  the  symptoms  were  slight  the  patient 
retained  3.57  grams  nitrogen  per  day;  in  a  period  when  the  patient 
daily  walked  about  1000  meters,  typical  signs  of  disease  appeared 
and  the  nitrogen  retention  amounted  to  2.3S  grams  nitrogen. 
In  the  later  period,  when  the  condition  had  practically  disappeared, 
the  nitrogen  retention  amounted  to  about  4.3  grams  per  day. 
When  the  investigations  were  repeated  and  during  the  first  period 
the  patient  was  supplied  with  0.29  grams  nitrogen  and  48. 7  calories 
per  kilo;  4.09  grams  nitrogen  were  retained  each  day. 

In  the  second  period,  during  which  general  prostration  and 
ptosis  appeared  after  muscular  work,  there  was  a  retention  of 
2.26  grams  nitrogen;  in  the  third,  during  perfectly  good  health, 
5.52  grams.  In  a  third  series  of  observation  the  intake  was  only 
0.14  grams  nitrogen  and  4.4  calories  per  kilo.  During  the  first 
period  there  was  a  loss  of  0.28  grams  nitrogen,  in  the  second  0.96 
grams,  and  in  the  third  a  retention  of  2.55  grams  daily.  The 
relation  between  the  total  nitrogen,  urea,  and  ammonia  was  as 
follows:  In  the  days  when  the  patient  was  well  the  urea  was  from 
82  to  86  per  cent,  of  the  total  nitrogen;  ammonia-nitrogen,  3.5 
to  3.7  per  cent.  When  signs  of  fatigue  appeared  the  urea  was 
diminished  to  62.4  to  74  per  cent,  of  total  nitrogen  and  the  ammonia 
increased  to  8.6  to  13.2  per  cent,  of  the  total  nitrogen. 

The  high  ammonia  indicates  an  increased  excretion  of  acids. 
He  found  large  quantities  of  lactic  acid  in  the  urine  and  blood 
serum  on  the  days  of  work.  In  this  case,  as  in  the  cases  of  Mohr" 
and  Boldt,^  the  liver  was  diseased,  and  it  seemed  as  if  the  appear- 
ance of  the  myasthenia  coincided  with  the  extent  of  the  formation 
of  the  intermediary  products  of  metabolism.  Kaufmann  also 
estimated  the  creatinin  on  two  days,  finding  it  very  low,  but  his 
results  cannot  be  considered  accurate,  as  the  zinc  chloride  method 
was  used.  Spriggs  could  not  detect  any  increase  of  lactic  acid 
in  the  blood  in  the  case  of  myasthenia  gravis  studied. 

From  the  work  of  Loeb  and  others  we  know  that  the  calcium  ion 
plays  an  important  part  in  normal  muscular  action,  and  on  account 
of  this  fact,  and  the  finding  of  Pemberton  of  a  marked  loss  of 
calcium  in  a  case  of  myasthenia  gravis,  we  paid  special  attention 
to  the  calcium  metabolism  of  our  j)atient. 

Folin  has  suggested  that  the  creatinin  output  on  a  meat-free 
diet  in  any  individual  is  a  constant,  independent  of  muscular 
work,  and  is  an  expression  of  the  endogenous  cellular  metabolism. 
Shafl'cr  })eli(>ves  the  urinary  creatinin  is  the  result  of  some  special 
l)r()cess  of  normal  metabolism,  which  takes  place  to  a  large  extent, 
if  not  entirely,  in  the  muscles,  and  that  the  amount  of  creatinin 


6  Bcrl.  kliii.  Woch..  1903,  No.  40. 

•  Motiat.s.  f.  Psych,  u.  Neurol.,  litOC,  xx.  30. 
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in  the  urine,  expressed  in  milligrams  per  kilo  of  body  weight,  is 
an  index  of  this  special  process,  and  claims  that  the  muscular 
efficiency  of  the  individual  de])ends  upon  the  intensity  of  this 
process.  lie  found  that  normal  individuals  excreted  between 
7  to  11  milligrams  of  creatinin-nitrogen  per  kilogram  of  body 
weight.  Spriggs  believes  urinary  creatinin  is  a  j)roduct  of  the 
internal  structural  metabolism  of  muscle  and  not  of  its  contraction. 
On  account  of  the  interest  in  the  creatinin  excretion  of  indi\iduals 
suffering  from  muscular  disease,  we  also  included  in  our  study 
the  excretion  of  creatinin  and  creatin  by  our  patient. 

2.  Mcfaholisjii  Methods.  During  the  entire  experiment  upon 
our  patient  he  received  daily  the  Folin"  diet,  consisting  of: 

Wholo  milk 500  c.c. 

Cream    ...                                                                     300  c.c. 

Eggs  (wholo) 450  gm. 

Horliok's  malted  milk                                             200  gm. 

Sugar 20  gm. 

Salt G  gm. 

Distilled  water  (about) 2000  c.c. 

From  the  fourth  to  eighth  (hiy  of  the  metabolism  experiment 
about  oOO  grams  of  egg-yolk  was  added  to  the  above  diet,  hoping 
that  if  this  patient  was  losing  calcium  the  increased  phosphorus 
intake  might  cause  a  retention  of  calcium.  The  mixture  was 
prepared  fresh  every  day,  and  portions  taken  out  for  analysis. 
The  ammonia,  total  nitrogen,  urea,  creatin,  and  creatinin  were 
estimated  in  the  fresh  urine,  but  the  other  constitutents  were 
estimated  at  the  end  of  the  experiment.  The  feces  were  marked 
off  l)y  means  of  carmine  into  periods  of  two  days. 

(a)  Methods  Used  in  Urine  Analysis.  The  nitrogen  was 
estimated  by  the  Kjeldahl  method.  The  ammonia  by  the  Folin'^ 
method.  The  total  sulphur  by  the  Benedict'  method.  Total  and 
ethereal  sulphates  by  the  Folin'"  method.  The  inorganic  sulphates 
computed  by  subtracting  the  ethereal  sulphates  from  the  total 
sulphates  and  the  neutral  sulphur  by  subtracting  the  total  sulphate- 
sulphur  from  the  total  sulphur.  Urea  was  estimated  by  the 
Benedict"  method.  Total  phosphorus  by  the  Neumann^-  method, 
weighing  the  phos])horus  as  magnesium  pyrophosphate.  Creatinin 
and  creatin  by  the  Folin^^  method.  Uric  acid  by  the  Kriiger- 
Schmidt"  method.  Calcium  and  magnesium  by  the  McCrudden'^ 
method. 

'  Amer.  Jour.  Phys.,  1905,  xiii,  45. 

8  Zeit.  f.  physiol.  Chem.,  1902,  xxxvii,  IGl;  Amer.  Jour.  Phys.,  1903,  viii,  .330. 

»  Jour.  Hiol.  Chem.,  1909,  vi,  303. 

>o  Amer.  Jour.  Phys.,  1905,  xiii,  51;  Jour.  Hiol.  Chem.,  1906,  1,  131. 
"  Jour.  Biol.  Chem.,  1911,  viii,  405. 

"  Zeit.  f.  physiol.  Chem.,  1902.  x.xxvii,  120;  I<.)()4,  xliii,  35. 
"  .\mer.  Jour.  Phys.,  1905,  xiii,  45. 

n  Zeit.  f.  physiol.  Chem.,  1905,  xlv,  1;  Jour.  Hiol.  Chem.,  1908,  vii,  27. 
15  Jour.  Hiol.  Chem.,  1911,  x.  187. 
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(6)  Methods  Used  in  Analysis  of  Food.  Nitrogen  by  the 
Kjeldahl  method.  Total  sulphur  by  the  WolfF  and  Osterberg^^ 
method,  a  modification  of  the  Benedict  method.  Calcium  and  mag- 
nesium by  the  McCrudden  method  after  ashing  and  extracting 
the  ash  with  hydrochloric  acid.  Phosphorus  by  the  Neumann 
method.  Fat  was  estimated  in  two-day  periods  by  extraction  in 
Soxhlet  apparatus. 

(c)  Methods  Used  in  Analysis  of  Feces.  Nitrogen  by  the  Kjeldahl 
method.  Sulphur  by  oxidizing  with  fuming  nitric  acid  followed  by 
the  Benedict  method.  Phosphorus,  calcium,  and  magnesium  were 
estimated  by  the  same  methods  as  used  for  the  food.  Fat  by  the 
Kumagawa  and  Suto  method." 

DiscrssiON  OF  Table  I.  It  is  of  great  advantage  to  use  the 
Folin  diet  in  metabolism  experiments,  as  Folin  in  his  fine  investi- 
gations on  the  composition  of  normal  urines  has  given  us  the  means 
whereby  we  can  compare  the  results  obtained  in  diseased  states, 
with  his  normal  values,  thereby  facilitating  the  explanation  of 
pathological  findings.  This  diet  is  a  purin-free  diet,  consisting 
of  about  119  grams  protein,  148  grams  fat,  and  225  grams  carbo- 
hydrate. 

It  may  be  noted  that  in  the  last  six  days  of  the  experiment  the 
patient  lost  3.6  grams  nitrogen.  The  relation  of  the  urea-nitrogen 
and  ammonia-nitrogen  to  the  total  nitrogen  is  normal  in  character, 
showing  no  acidosis  was  present.  The  creatinin  excretion  is 
definitely  less  than  normal,  while  the  creatinin-coefficient  is  just 
about  one-half  the  normal.  This  finding  seems  to  point  to  the 
fact  that  myasthenia  gravis  may  be  a  disease  of  deranged  musc- 
ular metabolism. 

The  uric  acid  excretion  both  in  amount  and  in  relation  to  the 
total  nitrogen  is  below  normal.  The  amount  of  undetermined 
nitrogen  excreted  in  the  urine  is  normal.  The  protein  absorption 
as  deduced  from  the  amount  of  nitrogen  in  the  feces  was  also 
normal. 

In  this  case  of  myasthenia  gravis  there  is  no  doubt  that  the 
true  cellular  or  "endogenous"  metabolism  is  not  proceeding  along 
normal  lines,  as  both  the  uric  acid  and  creatinin  excretion  are 
much  lower  than  normal,  two  constituents  of  urine,  which  form 
a  good  criterion  as  to  the  extent  of  the  cellular  metabolism.  The 
finding  seems  to  emphasize  the  necessity  of  considering  myasthenia 
gravis  as  a  disease  of  deranged  muscular  metabolism. 

The  accompanying  tables  contain  .the  data  obtained  in  this 
study : 

't  Hioch.  Zeit..  1910,  xxix.  429.  '•  Ibid..  1908,  ix,  337. 
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Table  II. — The  Sulphur  MetaboHsm  and  Urinary  Sulphur  Partitions. 


Date, 

a 

1913. 

te 

t.1 

3 

JS 

a 

3 

CQ 

March  14 

1.27 

March  1.5 

1.30 

March  Iti 

1.52 

March  17 

1.36 

March  18 

2.12 

March  19 

2.08 

March  20 

1.87 

March  21 

1.45 

Urine. 


Sulphate 
sulphur. 


Ethereal-  1  Inorganic 
sulphate  {  sulphate 
sulphur.     I      sulphur. 


Neutral 
sulphur. 


Feces. 

s 

^ 

<s 

tB 

^ 

j:  = 

o. 

ac5 

3  t« 

CQ 

1.6 

1.6 

6.38 

2.2 

0.38 

2.2     1 

0.42 

2.0 

0.42 

2.0 

0.45 

2.1 

{  0.45 

2.0 

-rO  30 
+0.46 
-0.54 
-0.50 
-0.12 
+0.10 


Table  III. — The  Calcium,  Magnesium,  and  Phosphorous  Metabolism. 


Urine. 

Feces 

] 

■a 

•73 

»< 

V 

X 

Date. 

3 

c 

o 
c 
3 

3 

s 

"2 
o 

o 
B 

3 
O 

C     . 

O     . 

3    . 

J=     J! 

J=  w 

a  c 

.H  S 

c  c 

u-H 

.2E 

aB 

g-s 

S  C3 

n  (S 

o  c3 

a  °3 

£- 

"" 

0.45 

g« 

£^ 

2.2 

0.10 

2.6 

March  14 

0.14 

March  15 

0  48 

0.15 

2.4 

0.10 

2.6 

March  16 

1.31 

0.60 

0.15 

1.4 

2.1 

0.12 

2.4 

March  17 

1.62 

0.91 

0.16 

1.4 

2.3 

0.12 

4.8 

March  18 

1.90 

0 .  56 

0.20 

1.6 

2.0 

0.15 

5.2 

March  19 

1.94 

0.59 

0.21 

1.6 

2.4 

0.15 

5.4 

March  20 

1.98 

0  95 

0.20 

1.9 

2.6 

0   14 

5.5 

March  21 

1.92 

1.16 

0.19 

1.9 

2.8 

0.14 

4.5 

Totals 

10.67 

5.70 

1.40 

9.8 

18.8 

1.02 

28.6 

Averages 

1.78 

0.71 

0.175 

1.6 

2.35 

0.13 

3.6 

Intake. 


1.8 
1.8 
19 
1.9 
2.6 
2.6 
2.8 
2.8 
18.2 
2.3 


0.32 
0.32 
0.37 
0.37 
0.44 
0.44 
0.43 
0.43 
3.12 
0.39 


Balance. 

(U 

■o 

3 

o 

O     . 

J3  00 

B^ 

s-s 

.3  5 

og 

^  c3 

£i 

6^ 

-0.85 

-1.08 

-0.31 

-0.80 

+  1.06 

-1.31 

+  1.70 

+0.04 

+  1.86 

-0.39 

+  1.62 

-0.75 

+0.68 

-1.16 

+6.61 

-6.3 

+1.10 

-0.8 

+0.0J. 
+0.O,- 
+0.1ti 
+0.011 
+0.0'.l 

+0.()N 

•+0.09 
+0.10 
+0.70 
+0.0ST 


Discussion  of  Table  II.  Durintj  tlie  last  .six  days  of  the 
experiment  the  patient  shows  a  shiiht  loss  of  siili)hur.  The  aiiKnint 
of  sulphur  excreted  as  ethereal  sulphate  and  as  inorganie-sulphate 
is  normal  in  character.  The  amount  of  neutral  sulphur  excreted 
in  relation  to  the  total  sulphur  is  below  normal.  This  finding 
also  substantiates  our  idea  that  myasthenia  gravis  is  a  disease  of 
deranged  muscular  metabolism,  as  Folin  also  claims  that  the 
neutral  suli)hur  of  the  urine  rej)reseiits  a  partial  expression  of 
the  endogenous  or  cellular  metabolism,  in  the  same  manner  as 
does  the  creatinin  and  uric  acid  excretion.  As  is  well  known, 
these  three  constituents  of  the  urine  are  the  truest  iiniex  to  the 
so-called  "endogenous"  metabolism  of  an  indi\idiial.  In  this 
disease,  we  have  therefore  a  low  "enilogenous"  nu^tabolism,  and 
if  it  is  true  that  the  "endogenous"  metabolism  initiates  and  directs 
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the  processes  of  cell  life,  we  have  a  further  proof  for  our  idea  that 
myasthenia  gravis  is  a  disease  due  to  some  metabolic  perversion. 
It  might  be  possible  that  the  lack  of  utilization  of  the  c-alcium  ion 
prevents  the  "endogenous"  metabolism  proceeding  in  a  normal 
manner. 

Table  IV. — Calcium  Oxitle  and  Magnesium  Oxide  Output. 

Calcium  oxide  Calcium  oxide     Magnesium  oxide     Magnesium  oxide 

in  urine,  in  feces,  in  urine,  in  feces. 

Day.                             per  cent.  per  cent.  per  cent.  per  cent. 

1 16.9  83.1                          58.3                              41.7 

2 16.6  83.4                          60.0                              40.0 

3 22.2  77.8                          5.5. .5                              44.5 

4 28.3  71.7                          57.1                              42.9 

5 21.9  78.1                          57.1                              42.9 

6 19.7  80.3                          .58.3                              41.7 

7 26.7  73.3                          58.8                              41.2 

8     .    •  .      .      .      .      29.2  70.8                          57.6                              42.4 


Discussion  of  Tables  III  and  IV.  In  this  case  of  myasthenia 
gravis  we  have  found  a  marked  loss  of  calcium  by  the  tissues, 
0.3  grams  calcium  oxide  in  eight  days,  thereby  confirming  the 
findings  of  Pemberton.  However,  during  a  time  of  phosphorus 
retention  produced  by  the  feeding  of  egg-yolk,  no  efi'ect  was  noted 
on  the  calcium  metabolism.-'* 

A  slight  retention  of  magnesium  was  found,  +  0.7  gram,  during 
the  eight  days.  On  account  of  the  great  importance  that  the  cal- 
cium ion  plays  in  normal  muscular  action,  it  is  tempting  to  think 
that  possibly  it  is  owing  to  some  lack  of  utilization  of  this  sub- 
stance that  the  condition  of  myasthenia  gravis  owes  its  origin 
and  that  the  changes  we  have  observed  in  the  "endogenous"  or 
cellular  metabolism  in  this  disease  may  be  secondary  to  this  fact 
and  as  it  has  long  been  known  that  the  inorganic  ions  are  necessary 
for  ncjrmal  muscular  action,  as  a  hypothesis  we  might  say  that  it 
is  owing  to  some  disturbance  in  metabolism  of  these  substances, 
especially  calcium,  that  the  muscular  symptoms  of  myasthenia 
gravis  are  due.  We  also  know  that  during  the  work  of  muscle, 
lactic  acid  is  produced,  one  of  the  factors  in  the  production  of 
fatigue  of  muscle.  ]May  it  not  be  that  owing  to  the  fact  that  the 
calcium  not  being  utilized  normally,  the  lactic  acid  is  not  neu- 
tralized by  the  calcium  and  fatigue  comes  on  readily,  one  of  the 
characteristic  features  of  myasthenia  gravis?  It  must  also  be 
remembered  that  any  perversion  of  calcium  met;ibolisin  may  give 
rise  to  symi)toms  in  two  ways,  first,  symptoms  due  to  the  loss 
of  the  calcium,  and  second,  symptoms  due  to  the  excess  of  the 
other  bases.     A  direct  way  to  attack  this  prol)lem  would  l)e  to 

2"  Loeb  (Int.  Beitr.  z.  Path.  u.  Ther.  d.  Ernahr.,  1911,  iii,  237)  has  also  found  that  a  phos- 
phorus retention  produced  by  feeding  lecithin,  was  not  accompanied  by  a  calcium  or  magnesium 
retention. 
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devise  some  method  to  cause  these  patients  to  retain  calcium  and 
see  if  this  retention  had  any  favorable  effect  on  the  disease.^^  The 
distribution  of  oxide  and  magnesium  oxide  in  the  feces  and  urine 
(Table  IV)  may  be  considered  normal.'*^  The  fat  metabolism  in 
this  patient  (Table  V)  is  also  normal  in  character.  In  connection 
with  the  possible  influence  that  internal  secretory  organs  may 
have  on  calcium  metabolism,  it  should  be  remembered  that  many 
have  found  in"  myasthenia  gravis  some  disease  of  the  thymus.-' 
It  is  possible  that  other  secretory  organs  may  exert  some  influence 
on  calcium  metabolism.  McCrudden^^  found  that  improvements 
in  the  symptoms  of  osteomalacia,  followdng  castration,  was  accom- 
plished by  calcium  retention,  where  there  had  been  a  loss  before. 
Also,  it  has  been  found,  that  injections  of  epinephrine^  have  been 
of  value  in  osteomalacia  and  in  rickets.  Carnot  and  Slavu^^  have 
shown  that  after  injection  of  dogs  subcutaneously  with  epinephrin, 
that  ossification  is  much  greater  than  in  the  controls.  Quest-^  and 
also  Stoltzner-^  have  studied  the  efi^ects  of  epinephrin  administra- 
tion in  rickets  in  relation  to  the  calcium  metabolism.  Parhan^* 
has  studied  the  influence  of  thyroid  principle  on  calcium  metabolism 
in  rabbits,  showing  that  ingestion  of  thwoid  determined  a  loss  of 
calcium  from  the  tissues,  which  ran  parallel  to  the  amount  of 
thyroid  ingested. 


Table  V.- 

-The  Fat 

Metabolism. 

Fat  content 

Date, 

of  feces, 

Fat  intake 

Fat  intake,    Fat  balance, 

Fat  absorbed, 

1913. 

grams. 

per  cent. 

grams. 

grams. 

per  cent. 

March  14         ... 

March  15         ... 

13.5 

10.0 

135 

+  121.5 

90.0 

March  16         ... 

14.5 

10.0 

145 

+  130.5 

90.0 

March  17         ... 

19.4 

10.2 

198 

+  178.6 

89.8 

March  IS         ... 

21.1 

10.2 

215 

+  193.9 

89.8 

March  19         ... 

20.3 

10.1 

205 

+  184.7 

89.9 

March  20         ... 

20.6 

10.1 

208 

+  187.4 

89.9 

March  21         ... 

22.8 

9.2 

210 

+  187.2 

90.8 

Basch^"  has  found  that  thymectomized  dogs  in  comparison  with 
controls  of  the  same  litter,  revealed  lessened  gro\rth,  less  con- 
sistency of  the  bones,  and  a  changed  psychical  nature,  two  to  three 

2'  I  hope  soon  to  study  this  problem,  especially  the  effect  of  various  internal  secretory  products 
on  the  metabolism  of  calcium  in  health  and  disease. 

'"  For  list  of  ratio  of  the  urinary  and  fecal  calcium  output  in  normal  and  pathological  con- 
ditions, see  Towles,  A.mer.  Jour.  Med.  Sci.,  1910.  cxl,  100.  For  magnesium  oxide,  see  Renvall, 
Skand.  Arch.  f.  Physiol.,  1904,  xvi,  94. 

■a  Mandelbaum  and  Celler,  Jour.  Exper.  Med.,  1908,  x,  808. 

»  Amer.  Jour.  Physiol.,  1905,  xiv,  211:    1906,  xvii,  211. 

"  Bossi,  Ccntralbl.  f.  Gynak.,  1907,  Nos.  3  and  6;  1907.  xxxi.  1560;  Sfocker,  Corr.-Bl.  f. 
Schweiz.  .\erzte,  1909,  xxxix,  433. 

'•  Compt.-Rend.  Soc.  Biol.,  1910,  Ixviii,  832. 

2'  Zeitschr.  expt.  Path.,  1908,  v,  43. 

"  Jahr.  f.  Kinderheilk.,  li,  Nos.  1  and  2. 

"  Compt.-Rend.,  1913.  Ixxii,  620. 

"Jahr.  TCindcrheilk.,  1906.  Ixiv,  285;  Wein.  klin.  Woch..  1903,  xxxi,  S!»3;  Deut.  mod.  Woch., 
1913,  xxxix,  1456. 
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weeks  following  the  thymectomy.  They  also  showed  an  increased 
irritability  of  the  cerebral  cortex  and  peripheral  nerves  and  that 
injections  of  soluble  calcium  salts  brought  the  irritability  back 
to  normal.  MacCallum  and  Voegtlin^^  and  also  Erdheim^^  have 
claimed  a  relation  exists  between  the  parathyroid  glands  and 
calcium  metabolism.^' 


THE    SERUM   DIAGNOSIS    OF   PREGNANCY   AND   ITS 
UNDERLYING   PRINCIPLES. 

By  James  S.  McLester,  M.D., 

PROFESSOR    OF   MEDICI.NE,    THE    GRADUATE    SCHOOL    OF    MEDICINE    OF   THE    UNIVERSITY    OF 
ALABAMA,    BIRMINGHAM. 

In  his  test  for  pregnancy,  Abderhalden  has  opened  a  field  which 
promises  perhaps  more  for  scientific  investigation  and  for  ultimate 
practical  usefulness  than  any  other  present-day  line  of  study.  He 
and  his  pupils  have  devoted  a  great  deal  of  brilliant  investigation 
to  the  work  of  animal  ferments,  and  this  test  for  pregnancy,  intro- 
ducing new  laboratory  methods  of  almost  unlimited  possibilities, 
is  the  result  of  these  studies.  I  shall  not  discuss  the  great  mass  of 
experiments  dealing  with  this  subject  the  results  of  which  ha^■e 
been  reported  by  various  investigators  within  the  past  two  years. 
It  is  too  early  for  a  critical  survey.  The  exacting  details  of  the 
method  and  the  principles  underlying  it  must  be  more  thoroughly 
understood  by  those  who  attempt  to  follow  Abderhalden's  work 
before  any  effort  can  be  made  to  reconcile  results.  I  shall  confine 
myself  to  a  discussion  of  these  principles  and  to  a  brief  consider- 
ation of  the  technique.' 

All  metabolic  processes  are  in  last  analysis  an  expression  of 
ferment  activity.  Each  body  cell  is  armed  with  ferments  designed 
not  only  to  protect  it  from  foreign  invasion,  but  which  enable  it  to 
meet  its  requirements  for  energy,  maintain  its  structural  integrity, 
and  perform  its  specific  functions.  The  study  of  these  cell  ferments, 
overshadowing  in  importance  everything  else  in  physiology  (and 
perhaps  in  pathology),  is  after  all  still  in  its  infancy,  for  we  know 
nothing  of  the  exact  nature  of  the  chemical  composition  of  ferments, 
and  are  forced  to  recognize  them  solely  by  the  character  of  their 
work. 

"  Jour.  Exper.  Med.,  1909,  ix.  118. 

«  Frankfurt  Zeitsch.  f.  Path..  1911,  vii,  178. 

•*  For  review  of  literature  regarding  the  influence  of  internal  secretory  organs  on  mineral 
metabolism  see  Bayliss  and  Staring,  Erg.  d.  Physiol.,  v,  p.  064;  Vincent,  Erg.  d.  Physiol.,  ix, 
p.  145;  Internal  Secretion  and  Ductless  Glands,  1912  (Arnold);  Oppenheimer,  Hand.  d.  Bio- 
chemie,  1910,  3,  part  1-    Biedl,  Innere  Sekretion,  1913. 

■  References  to  the  voluminous  literature  upon  animal  ferments  have  been  omitted.  This 
may  be  fouird  in  complete  form  in  Abderhalden's  Abwehrfermente  dea  tierischen  Organismus. 
Julius  Springer,  Berlin. 
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On  first  thought  we  should  expect  to  find  the  studies  of  ferments 
simplest  among  the  unicellular  bodies.  We  should  expect  their  meta- 
bolic processes  to  move  along  simpler  lines  and  to  unfold  them- 
selves more  readily  to  view.  On  further  consideration,  however, 
it  is  seen  that  the  metabolic  processes  of  unicellular  organisms  must 
necessarily  be  more  complex  and  more  difficult  of  access  than  is  the 
case  with  those  organisms  in  whose  construction  many  kinds  of 
cells  are  concerned;  for  with  the  former,  absorption  and  excretion 
run  parallel,  and  it  is  extremely  difficult,  in  fact,  impossible,  to 
study  in  detail  their  manifold  metabolic  processes.  As  we  go 
higher  in  the  animal  scale,  we  find  specialized  groups  of  cells,  each 
monopolizing  certain  functions  and  gradually  losing  others.  Such 
cell  groups  with  their  special  functions  we  recognize  as  organs. 
From  this  viewpoint  we  can  regard  the  animal  organism  as  a  cell 
community,  each  member  of  which,  working  for  the  good  of  the 
whole,  has  its  definite  duties  to  perform. 

The  first  attempt  at  formation  of  a  cell  community  which  we  call 
symbiosis,  is  seen  in  that  mutual  cooperation  between  unicellular 
bodies.  Here  the  cells,  though  separate  and  distinct,  bind  them- 
selves together  because  of  a  common  interest.  A  little  higher  up 
the  scale  and  we  come  upon  the  various  cell  groups  of  multicellular 
bodies.  When  one  of  these  groups  has  formed  an  alimentary 
tract,  it  alone,  as  Abderhalden  points  out,  stands  in  physiological 
relationship  to  the  outer  world.  It  alone  determines  for  the  organism 
the  nature  of  its  absorbed  foodstuffs. 

The  prime  object  of  digestion  is  to  protect  the  body  against  the 
invasion  of  foreign  substances,  a  recognition  of  which  fact  is 
necessary  for  a  proper  understanding  of  the  principles  upon  which 
Abderhalden  bases  his  work.  No  foodstuff's  are  absorbed  directly. 
Neither  proteids,  carbohydrates,  nor  fats  undergo  immediate 
absorption,  nor  can  they  be  reduced  directly  to  their  metabolic 
end-products.  Before  it  is  suitable  for  absorption,  each  must 
be  broken  down  to  its  simplest  building  stones.  This  is  accom- 
plished by  means  of  ferments  produced  by  the  intestinal  epithelium 
and  the  extrinsic  glands.  From  the  mass  of  amino-acids  and 
other  split  products  thus  set  free,  the  organism  chooses  such 
building  stones  as  are  suitable  for  use.  What  immediately 
follows  is  shrouded  in  some  doubt.  Since  amino-acids  could  not 
be  found  in  the  blood,  it  was  formerly  believed  that  they  did  not 
circulate  as  such,  but  were  united  during  absorption  to  form  new 
albumins.  Recently,  however,  Van  Slyke  and  Meyer  have  hnind 
that  amino-acids  do  circulate  as  such,  and  in  this  form  are  carried 
to  the  body  cells. 

The  liver  holds  uj>  and  rai)idly  destroys  any  excess  of  these 
absorbed  bodies.  The  situation  of  this  organ,  between  the  intestinal 
epithcHuin  aiid  the  body  c(>lls,  where  it  can  scrutinize  and  deal  with 
all  absorbed  substances,  is  a  fortunate  one;  for  it  not  only  aids  in 
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the  elaboration  of  nutritive  substances,  but  also  serves  as  an  import- 
ant defence  against  foreign  invasion.  These  building  stones,  per- 
haps loosely  couplecl  to  other  substances,  are  taken  up  by  the 
muscles  and  other  tissues,  and  must  undergo  still  further  elabora- 
tion before  they  become  integral  parts  of  the  cell. 

Each  variety  of  cell,  exliibiting,  as  we  are  forced  to  assume,  a 
structure  peculiar  to  itself,  must  necessarily  select  from  the  materials 
offered  it  those  building  stones  which  are  peculiarly  suited  to  its 
needs  and  reject  those  which  it  cannot  use.  This  is  accomplished 
l)y  means  of  cell  ferments  through  digestive  processes  which  are 
to  a  certain  extent  at  least  identical  in  nature  with  those  of  the 
alimentary  tract.  The  blood  plasma — the  source  from  which 
eacli  cell  draws  its  building  material — is  for  all  cells  the  same. 
Consequently  we  should  expect  in  each  kind  of  cell  not  only  its 
own  sj)ccific  ferments.  l)ut  in  addition,  ferments  which  are  common 
to  all  cells.  In  the  study  of  this,  the  machinery  of  the  cell,  we  shall 
find  perhaps  "  the  surest  and  most  direct  evidence  that  cell  function 
is  dependent  upon  cell  structure."  Not  every  split-profluct  thus 
formed  is  ready  for  immediate  absorption.  At  times  it  must  be 
coupled  to  some  other  substance  before  a  satisfactory  building 
stone  results.  Then  follows  further  coupling  of  all  these  manifold 
building  stones  until  the  characteristic  complex  cell  structure  is 
completed. 

As  an  example  of  such  reconstruction,  "An  architect  is  directed 
to  construct  from  a  given  building  which  has  served  a  certain 
specific  purpose,  and  therefore  is  of  special  design,  another  building 
destined  to  entirely  difYerent  uses.  He  must  first  demolish  the 
former.  From  the  building  stones  thus  obtained  he  proceeds 
along  entirely  new  lines.  ]Many  of  these  are  ready  for  immediate 
use;  others  must  be  reshaped;  while  still  others  are  wholly  unfit. 
In  exactly  the  same  manner  the  animal  organism  deals  with  the 
comj)licated  cell  material  coming  to  it  as  foodstuffs.  First  occurs 
a  splitting  into  the  simple  building  stones,  and  then  beyond  the 
intestinal  wall  reconstruction  follows  according  to  entirely  new 
plans." 

We  are  accustomed  to  view  ferment  activity  in  too  schematic  a 
manner.  The  conversion  by  the  yeast  cell  of  dextrose  into  alcohol 
anrl  carbon  dioxide  is  no  doubt  a  much  more  complicated  i)rocess 
than  we  ordinarily  think,  and  is  probably  divided  into  many  inter- 
mediary reactions.  The  meaning  to  the  cell  of  each  of  these  separate 
reactions  will,  as  Abderhalden  points  out,  constitute  an  interesting 
prol)lem  for  future  investigation,  the  solution  of  which  will  no 
doubt  permit  valuable  insight  into  cell  metal)olism.  The  cell  works 
step  by  step,  liberating  gradually  the  energy  contained  in  its 
absf)rbed  substances,  and  probably  never  at  one  stroke  converting 
them  to  metabolic  end-products. 

Though  every  body  cell  conforms  in  structure  to  a  certain  general 
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ground-plan  common  to  all,  those  organ  cells  which  have  taken  on 
special  functions  are  distinguished  by  certain  additional  peculiarities 
of  structure.  ^Ye  must  assume  for  each  variety  of  cell  this  specific 
plan  of  structure,  else  how  can  we  explain  its  specific  functions? 
Certain  cells  produce  specific  secretions,  and  these  secretions 
influence  solely  cells  of  a  given  kind,  leaving  numberless  others 
untouched.  The  secretion  itself,  the  cell  which  produces  it,  and 
the  cell  which  feels  its  influence,  must  each  enjoy  a  plan  of 
structure  pecuhar  to  itself. 

With  this  conception  of  specific  cell  structure,  and  to  a  certain 
extent  specific  cell  metabolism,  we  assume  not  only  that  each 
variety  of  cell  within  the  human  organism  possesses  its  own  peculiar 
build,  but  also  that  to  a  certain  extent  there  is  a  variation  in  a  given 
cell  between  two  individuals  of  the  same  species.  We  also  recog- 
nize that  this  cell  presents  still  wider  variations  in  structure  when 
derived  from  animals  of  different  species,  and  so  on  down  the 
scale.  This  demands  an  infinite  variety  of  structure,  while  the 
building  stones  at  our  disposal  are  comparatively  few.  The  follow- 
ing may  be  quoted  to  show  that  our  assumption  is  entirely  reason- 
able: With  three  building  stones  we  can  build  six  different  struc- 
tures; with  four,  twenty-four;  and  with  twenty  building  stones 
the  number  of  possible  structures  is  2,432,902,008,176,640,000. 

Recent  experiments  indicate  that  while  the  cell  albumins  of  a 
given  organ  differ  according  to  the  animal  from  which  the  organ 
comes,  they  at  the  same  time  present  certain  points  of  similarity. 
To  produce  this  similarity  it  is  necessary  only  that  there  recur 
always  in  each  of  these  albumins  a  given  group  which,  because 
of  certain  stereochemical  arrangement  offers  to  the  specific  ferment 
suitable  point  for  attack.  This  is  important  when  we  come  to 
consider  the  availabiUty  for  human  experiment  of  albumins  derived 
from  organs  of  the  lower  animals. 

A  striking  illustration  of  the  specific  adjustment  of  secretions 
to  cells  of  a  certain  structure  is  cited  by  Abderhalden  in  the 
peculiar  condition  known  as  hermaphroditimus  verus.  These 
peculiar  animals  possess  upon  one  side  an  ovary  and  upon  the 
other  a  testis,  and  exhibit  upon  one-half  of  the  body  male  and 
upon  the  other  half  female  types  of  development,  each  stopping 
sharply  at  the  midline.  We  must  acknowledge  that  the  secretions 
from  each  of  these  glands  is  brought  in  contact  with  all  of  the  cells 
of  both  sides  of  the  body;  yet  each  brings  to  full  development 
the  secondary  sexual  characters  peculiar  to  itself  and  limits  them 
to  its  own  body  half.  The  secretion  from  the  ovary  finds  suitable 
adjustment  only  in  those  body  cells  of  the  female  side,  and  that 
of  the  testis  influences  only  those  cells  built  according  to  the 
male  ground-plan. 

The  theory  of  specific  cell  structure  also  finds  noteworthy  support 
in  the  results  of  transplantation  experiments;  for  heteroplasty  has 
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never  proved  successful,  while  tissues  which  are  closely  related 
will  usually  permit  grafting.  Pathology  furnishes  still  further 
evidence  in  the  fact  that  many  poisons,  such,  for  instance,  as  the 
tetanus  toxin,  will  attack  cells  of  a  certain  kind  only— those  of 
suitable  structure- — and  leave  all  others  uninjured. 

The  cell  regulates  its  metabolism  in  finest  detail,  both  qiuilita- 
tively  and  quantitati^■ely,  and  to  accomplish  this  it  must  at  all 
times  enjoy  unchanging  conditions  in  the  medium  surrounding  it. 
For  a  given  location  the  composition  of  the  plasma  or  lymph  is 
always  the  same.  Each  cell  takes  from  the  plasma  the  same  sub- 
stances always,  and  gives  to  it  always  the  same  waste  products, 
and  though  this  fluid  maintains  for  a  gi^-en  point  a  remarkable 
constancy  of  composition,  it  varies  as  it  passes  from  place  to  place 
in  the  circulation. 

Substances  for  which  the  body  has  use  and  which  properly 
belong  to  the  organism  we  call  "body-like,"  while  any  substance 
which  because  of  its  structure  and  configuration  fails  to  find  adjust- 
ment in  the  organism  is  termed  "body-foreign."  Substances 
belonging  to  the  plasma  are  "plasma-like,"  and  those  belonging 
peculiarly  to  the  cell  we  call  "cell-like"  or  "organ-like."  Since 
the  albumins  of  the  plasma,  as  we  have  seen,  must  undergo  recon- 
struction before  they  can  become  a  part  of  the  cell,  though  plasma- 
like they  can  only  be  regarded  as  cell-foreign.  In  like  manner, 
materials  belonging  to  a  given  cell  while  cell-like  are  plasma-foreign; 
for  in  the  course  of  normal  metabolism  they  find  no  opportunity 
for  entering  the  plasma  until  through  a  step  by  step  splitting  at 
the  hands  of  the  cell  they  have  been  deprived  of  their  specific 
character.  A  plasma-foreign  substance  entering  the  blood  is 
equally  foreign  whether  it  come  from  the  outside  world  or  gain 
entrance  to  the  plasma  through  some  metabolic  error  on  the  part 
of  the  cell.  The  body  must  recognize  it  as  foreign  and  deal  with 
it  accordingly,  no  matter  what  its  source. 

The  animal  organism  should  be  regarded  as  a  closed  whole. 
Each  organ  or  group  of  cells  has  its  own  specific  duties  to  perform 
and  contributes  its  definite  part  to  the  general  metabolism.  Disturb 
one  and  the  whole  machinery  is  upset.  Introduce  from  the  outside 
some  substance  which  has  no  place  in  this  general  plan,  or  let  some 
substance  from  within  appear  at  a  place  not  its  own,  and  the 
organism  feels  the  shock  of  foreign  invasion. 

Invasions  by  body-foreign  for  plasma-foreign  substances  are  not 
uncommon.  The  bacterial  infections  and  the  mahgnant  tumors 
serve  as  examples.  Abderhalden  has  asked  the  question,  "What 
course  is  open  to  the  cells  when  body-  or  plasma-foreign  substances 
gain  entrance?  Are  they  defenceless  against  these  substances; 
or  is  it  possible  for  the  cells  beyond  the  intestinal  tract  also  to 
break  down  to  harmless  bodies  such  substances  and  use  tlie  building 
stones  thus  set  free  for  their  own  purposes?" 
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In  seeking  an  answer  to  this  question,  it  was  found  that  every 
body  cell  possesses  at  least  some  ferments  similar  in  nature  to  those 
of  the  intestinal  tract,  and  the  conclusion  is  inevitable  that  these 
ferments  play  an  all-important  role  in  cell  metabolism.  It  has 
been  found  that  the  body  cells  are  able  by  means  of  a  hydrolytic 
process  to  split  fats  into  alcohol  and  fatty  acids.  Carbohydrates 
imdergo  similar  degradation,  glycogen  being  converted  first  into 
dextrin  and  then  into  maltose.  This  last-named  is  then  split  to 
dextrose.  Numerous  investigators  have  concerned  themselves 
with  inquiries  regarding  the  presence  of  proteolytic  or  peptolytic 
ferments  in  the  tissues.  Abderhalden  and  the  writer  found  no 
ferments  in  bovine  plasma  capable  of  splitting  glycyl-1-tyrosin 
dl-alanyl-glycin,  glycyl-dl-alanin,  or  diglycyl-glycin;  while  Abder- 
halden and  Manwaring  conducting  parallel  experiments  with  red 
and  white  cells  from  the  same  specimens  of  blood  demonstrated  the 
presence  of  such  ferments.  Investigators  have  almost  without 
exception  found  peptolytic  ferments  in  the  other  body  cells.  No 
such  ferments  are  found  in  plasma  alone,  but  there  is  no  doubt 
that  the  body  cells  and  the  cells  of  the  blood  are  equipped  with 
ferments  capable  of  digesting  albumen. 

The  question  is  then  asked,  "Does  the  plasma  defend  itself, 
against  foreign  invasion  by  means  of  these  normal  cell  ferments,  or 
to  meet  foreign  invasion  does  it  take  on  new  properties?"  Experi- 
ment shows  that  the  plasma  on  experiencing  the  sliock  of  such 
in\asion  acquires  new  ferments — ferments  which  are  specific  in 
action  and  are  directed  only  against  this  particular  plasma-foreign 
substance.  If  cane  sugar  be  added  to  the  serum  obtained  from  a 
dog,  no  appreciable  change  appears  within  a  reasonable  time.  If, 
howe\er,  the  dog  first  receive  intravenously  a  sohition  of  cane 
sugar  and  after  a  short  time  the  blood  be  drawn,  it  will  be  found 
that  the  serum  so  obtained  has  the  power  of  converting  cane  sugar 
into  dextrose.  Invertin,  the  ferment  which  splits  cane  sugar, 
appears  in  the  blood  of  the  dog  within  fifteen  minutes  after  a 
solution  of  this  carbohydrate  has  been  injected.  Experimenting 
with  the  fat  tributyrin,  it  was  found  that  fats  also  stimulate  the 
production  of  ferments  specific  for  themselves. 

The  source  of  these  defensi\e  ferments  is  yet  a  matter  of  con- 
jecture. No  doubt  all  the  organs,  particularly  the  intestinal  tract, 
the  liver,  and  the  kidneys,  play  a  part,  and  the  lively  interest  taken 
by  the  leukocytes  in  every  form  of  infection  or  foreign  invasion 
suggests  for  them  an  im])ortant  role.  On  the  other  hand,  recent 
observations  indicate  tliat  defensive  ferments  are  deri\c(l  each 
from  the  organ  against  which  its  activities  are  directed. 

If  these  facts  be  true,  then  it  is  possii)le  for  us  to  search 
for  plasma-foreign  substances  by  testing  the  blood-serum  for 
their  respective  ferments.  Upon  this  Alxlerhalden  bases  his  test 
for  pregnancy.    The  placenta,  while  body-like,  is  of  course  plasma- 
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foreign.  Experiment  has  shown  that  a  living  placenta  gives  off 
constantly,  though  perhaps  in  minute  degree,  its  albumins  to  the 
mother  circulation.  The  manner  by  which  this  plasma-foreign 
albumin  gains  entrance  is  as  yet  a  matter  of  doubt.  It  has  been 
suggested  that  the  cells  of  the  chorionic  villi  from  time  to  time 
become  dislodged  and  thus  enter  the  maternal  blood.  In  certain 
animals,  however,  the  nature  of  the  circulation  precludes  such  an 
accident.  Perhaps  at  this  time  of  rapid  cell  activity  a  certain 
"overproduction"  and  "overflow"  of  a  new  albumin  takes  ])lace. 
In  whatever  manner  this  invasion  occurs,  the  mother  within  the 
first  eight  days  of  pregnancy  exliibits  in  her  serum  a  ferment  which 
is  capable  of  splitting  placenta  albumin  and  this  only.  The  blood 
loses  this  ferment  from  fourteen  to  twenty-one  days  after  the 
placenta  is  removed. 

Were  the  practical  application  of  these  principles  to  stop  here, 
Abderhalden's  work  with  the  defensive  ferments  would  be  of  minor 
importance,  since  a  blood-test  for  pregnancy  is  of  no  great  general 
interest.  The  field  is  infinitely  broader  and  richer.  Invasion  of 
the  organism  by  body-foreign  and  plasma-foreign  substances  is 
an  accompaniment  not  only  of  pregnancy  but  of  many  pathological 
states,  and  if  the  promise  of  this  work  is  fulfilled,  we  shall  be  able 
to  properly  characterize  these  states — to  recognize  not  only  the 
plasma-foreign  sul)stance  introduced  from  without,  but  also  that 
introduced  from  within  and  the  organ  from  which  it  comes.  Through 
the  serum  diagnosis  of  pregnancy  we  are  introduced  to  the  much 
larger  field  of  the  serum  diagnosis  of  organ  function.  We  assume 
that  when  one  organ  becomes  diseased  or  disturbed  in  function, 
the  altered  metabolism  causes  "unripe"  or  plasma-foreign  albumins 
to  enter  the  blood.  We  then  test  the  blood-serum  for  the  resulting 
specific  ferments.  It  is  tested  separately  against  the  albumins  of 
all  the  organs  in  question,  and  the  particular  albumin  digested 
indicates  the  organ  which  is  diseased. 

The  opportunities  thus  opened  for  studies  in  physiology  and 
pathology  are  almost  unlimited.  In  this  way  the  interrelation 
of  the  various  organs  may  be  studied:  the  mutual  dependence  of 
the  organs  of  internal  secretion,  degenerations  in  muscle  and  nerve, 
bacterial  infections,  therapeutic  and  toxicologic  questions,  ad  infini- 
tum. "The  whole  realm  of  biology  offers  no  more  alluring  task 
than  the  study  of  how  the  organism  reacts  when  the  harmony  of 
its  metabolism,  regulated  in  finest  detail,  is  disturbed." 

Reports  of  work  in  this  field  and  suggestions  as  to  modification 
of  technicjue  arc  appearing  in  great  profusion.  The  reports  from 
Abderhalden's  laboratory  and  from  certain  German  clinics  give 
wonderfully  accurate  results  in  pregnancy  and  in  a  variety  of 
diseases.  On  the  other  hand,  numerous  investigators  have  shown 
disappointment  in  their  results  and  express  doubt  as  to  the  specific 
action  of  the  ferments.     The  complexity  of  the  nietb  od  and  the 


82  MC  LESTER:  SERUM  DIAGNOSIS   OF  PREGNANCY 

many  pitfalls  in  the  technique  warrant  always  from  its  adherents 
the  reply  that  the  test  was  not  properly  carried  out.  All  agree 
that  before  it  comes  into  general  use  the  present  method  must 
be  changed  or  simplified,  and  Abderhalden  has  recently  reported 
interesting  and  promising  atteuipts  at  perfecting  a  precipitation 
method  which  will  eliminate  the  dialysis  shells.  Certain  of  my  own 
results  have  been  contradictory,  but  one  fruitful  source  of  error 
has  been  discovered  in  the  faulty  dialysis  shells.  I  hope  to  report 
these  studies  at  another  time. 

Abderhalden  stated  recently  t  hat  over  600  sera  in  his  laboratory 
had  been  tested  for  pregnancy  with  less  than  1  per  cent,  of  error, 
and  that  these  errors  were  later  shown  to  have  been  avoidable. 
In  the  same  report  he  tells  of  over  400  sera  from  cases  of  Graves' 
disease,  dementia  prsecox,  carcinoma,  sarcoma,  tuberculosis,  and 
other  diseases  which  have  been  tested  with  startlingly  direct  and 
accurate  results.  Fifty  carcinoma  sera  were  diagnosed  without 
an  error.  In  numerous  instances  serum  diagnosis  has  pointed  to 
certain  diseased  organs  which  could  not  have  been  recognized 
clinically. 

Notwithstanding  the  many  adverse  criticisms,  one  cannot  but 
recognize  that  such  reports  coming  from  men  like  Abderhalden, 
Lampe,  and  numerous  others,  cannot  be  disregarded. 

Certain  interesting  results  will  serve  to  illustrate  the  value  of 
the  method.  Sera  from  endemic  goitre  and  m^Tfedema  are  found 
to  digest  thyroid  tissue.  Exophthalmic  goitre  serum  attacks 
thyroid,  thymus,  and  frequently  the  ovary  but  no  other  tissue. 
Dementia  prsecox  serum  digests  always  the  ovary  or  testis  and 
usually  the  cerebral  cortex.  It  has  been  reported  that  serum  from 
patients  with  miliary  tuberculosis  will  split  the  tubercle  bacillus, 
and  that  serum  from  tuberculous  cows  splits  bovine  but  not  human 
tubercle  bacilli. 

Paltauf's  case  is  worthy  of  mention.  He  found  that  a  certain 
malignant  tumor  from  an  old  woman  was  not  split  by  known 
carcinoma  serum,  but  was  attacked  by  pregnancy  serum.  The 
microscopic  diagnosis  proved  to  be  malignant  chorioepithelioma. 

Just  a  word  regarding  the  present  method.  If  the  precautions 
prescribed  are  necessary  (and  the  limited  experience  of  the  writer 
assures  him  that  they  are),  no  one  can  expect  today  to  obtain 
satisfactory  results  who  has  not  thoroughly  familiarized  himself 
first  hand  with  Abderhalden's  discussion  of  principles  and  his 
elaborate  rules  as  to  technique. 

Briefly,  the  principle  of  the  dialysis  method  of  serum  diagnosis, 
the  method  commonly  used,  rests  upon  the  fact  that  colloidal 
albumin  will  not  diffuse  through  an  animal  membrane,  while 
its  split  products,  peptones,  and  amino-acids,  will  pass  throiigli. 
The  coagulated  blood-free  tissue  of  the  placenta  (or  organ  in  ques- 
tion) is  placed  in  a  small  dialysis  shell,  to  which  is  added  the  serum 
to  be  tested.     If  this  serum  contains  defensive  ferments  specific 
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for  this  tissue,  the  latter  will  be  digested  and  its  split  products 
will  pass  through  to  the  distilled  water  outside  the  membrane — 
the  dialysate — which  after  about  sixteen  hours  can  be  tested  with 
Ninhydrin  for  these  bodies.^ 

Precautions  are  numerous  and  essential.  Absolute  asepsis  in 
every  step  is  demanded.  The  dialysis  shells  themselves  must  be 
standardized.  They  should  not  permit  the  passage  of  albumin,  but 
must  all  be  equally  permeable  to  albumin-split  products.^  The  prep- 
aration of  the  organ  albumins,  "substrata,"  as  they  are  called,  must 
be  perfect.  "WTien  properly  prepared  and  coagulated  they  are  snow- 
white.  They  must  not  contain  even  the  minutest  traces  of 
blood  or  extractive  substances.  Before  it  is  available  for  use, 
each  preparation  must  be  tested  by  the  dialysis  method  for 
remaining  traces  of  blood.  Otherwise,  results  will  be  fallacious. 
All  utensils  must  be  in  perfect  condition  both  as  to  cleanliness  and 
asepsis.  The  water  used  must  be  freshly  distilled  and  sterile. 
Care  must  be  taken  to  see  that  uneven  evaporation  of  the  different 
dialysates  is  impossible. 

In  applying  the  Ninhydrin  test  to  the  dialysates,  the  utmost 
precaution  must  be  observed  to  obtain  in  each  test  identical 
intensity  of  boiling.  To  insure  accurate  observations  as  to  the 
resulting  color  reaction,  test-tubes  of  equal  caliber  and  thickness 
of  wall  must  be  used.  The  blood-serum  must  be  fresh,  and  should 
be  actually,  not  apparently,  free  of  cells.  This  work  should  not 
be  done  in  a  laboratory  where  other  chemical  or  bacteriological 
experiments  are  carried  out,  and  a  special  incubator  should  be 
reserved.  The  author  of  the  method  urges  that  those  who  under- 
take it  familiarize  themselves  most  carefully  with  its  every  detail, 
and  begs  that  no  attempt  be  made  to  change  the  method  until  we 
can  first  analyze  our  present  errors  and  determine  their  sources. 

And  finally  as  to  the  part  the  clinician  is  to  play  in  these  studies. 
Abderhalden  significantly  states  that  physiology  has  done  its 
part,  that  it  has  developed  the  method  and  its  principles,  and 
that  it  now  remains  for  the  clinician  to  determine  value  and  scope. 
He  emphasizes  the  necessity  for  the  most  careful  clinical  study  and 
"follow  up"  of  all  cases  tested  by  this  method,  and  urges  that 
patients  be  carefully  classified  and  studied  in  large  groups  or 
series,  rather  than  as  individuals,  as  only  the  clinician  is  competent 
to  do. 

I  take  pleasure  in  acknowledging  my  indebtedness  for  the  prin- 
ciples here  discussetl  to  the  writings  of  Professor  Abderhalden,  and 
particularly  to  "  Abwehrfermente  des  tierischen  Organismus." 

2  The  optical  method  which  ia  less  adapted  to  clinical  work  depends  upon  the  change  in 
optical  rotary  power  which  a  mixture  of  peptones  undergoes  when  subjected  to  further 
splitting. 

'  The  dialysis  membranes  now  being  brought  on  the  market,  because  of  the  great  demand 
and  increased  production,  are  almost  universally  unsuitable.  The  only  reliable  shells  known 
to  the  writer  are  those  which  have  been  tested  in  Abderhalden's  laboratorj-.  They  are  sold  by 
Rudolph  Shoepps,  Halle,  a.  s. 
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THE  COMPLEMENT-FIXATION  TEST  IN  TYPHOID  FEVER: 
ITS  COMPARISON  WITH  THE  AGGLUTINATION 
TEST  AND  BLOOD  CULTURE  METHOD. ^ 

By  a.  L.  Garbat,  M.D., 

ASSISTANT   PATHOLOGIST   AXD   ADJUNCT  VISITING    PHYSICIAN,    GERMAN   HOSPITAL,    NEW    YORK    CITY. 

(From  the  Laboratory  of  the  German  Hospital.) 

The  diagnosis  of  ty])hoid  fever  has  always  been  a  subject  for 
extensive  research.  In  spite  of  the  many  lalioratory  and  immunity 
tests  at  our  disposal  (blood  culture,  agglutination  test,  leukocyte 
count  and  differential,  ophthalmo-reaction,  cutaneous  reaction, 
diazo  reaction,  Russo  test,  cultures  of  urine,  feces,  etc.),  the  clinician 
is  frequently  desirous  of  other  corroborative  diagnostic  methods. 
When  a  positive  blood  culture  is  obtained,  further  examinations 
are  unnecessary.  A  number  of  our  patients,  however,  come  to  the 
hospital  after  having  been  ill  for  some  time;  at  this  stage  the  bac- 
teria are  not  so  frequently  detectable  in  the  peripheral  circulation. 
Furthermore,  under  conditions  like  too  small  veins,  or  inadequate 
equipment,  as  is  the  case  out  of  town,  the  blood-culture  method  is 
less  practicable,  and  the  main  reliance  of  diagnosis  must  be  placed 
upon  the  Widal  test  or  the  leukocyte  and  differential  coimt.  The 
former  is  to  a  certain  degree  losing  in  its  importance  on  account 
of  the  present  favorable  tendency  toward  prophylactic  typhoid 
inoculations,  which  result  in  a  strong  agglutination  power  of  the 
blood.  The  possibility  of  employing  the  complement-fixation 
method  as  a  corroborative  test  in  the  diagnosis  of  typhoid  fever 
has  been  often  suggested.  The  author  undertook  a  systematic 
investigation  of 

1.  The  frequency  of  its  positive  finding,  its  time  of  appearance 
and  persistence. 

2.  Its  comparison  with  the  agglutination  test  and  blood  culture 
method. 

3.  Its  occurrence  after  active  immunization  against  typhoid 
fever.2 

1.  Bordet  and  Gengoii^  (1901)  were  the  first  to  demonstrate 
complement-fixation  bodies  in  the  serum  from  two  convalescent 
typhoid  patients;  as  antigen  a  saline  emulsion  of  typhoid  bacteria 
grown  for  twenty-four  hours  was  used.  Since  then  numerous  articles 
referring  to  this  topic  have  been  published,  but  the  conclusions 
reached  are  various. 

The  most  favorable  reports  are  by  Widal^  and  Lcsourd,-'  who  out 

'  Read  at  a  meeting  of  the  New  York  Serological  Society,  October  11,  1012. 

'  This  is  the  subject  of  a  separate  paper  in  preparation. 

3  Annales  tie  I'lnstitut  Pasteur,  1901,  xv.  200. 

«  Compt.-rend.  do  la  Soc.  Biolog.,  1001,  liii,  841. 

'  Recherch  sur  la  presence  d'un  scnsibilisntrice  dans  Ic  .<!eriini  des  typhiques.  TluVse,  Paris,  1002. 
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of  ()1  patients  obtained  a  positive  result  in  oH.  They  were  unal)le 
to  rej)eat  the  test  in  the  3  negative  cases. 

Liidke*'  examined  30  patients  at  a  time  during  the  acute  illness 
when  the  temperatures  were  of  the  high  continuous  type  and  found 
7  negative ;  14  cases  had  to  be  examined  twice.  He  does  not  therefore 
attribute  much  importance  to  the  diagnostic  value  of  the  test. 

Posner'  advises  against  its  introduction  because  several  cases 
gave  a  negative  reaction,  although  the  Widal  test  was  positive. 

Spat  and  Zupnik^  report  out  of  18  typhoid  patients,  11  positive. 
They  found  the  blood  culture  more  reliable. 

Ilirschfeld''  found  positive  reactions  in  all  of  15  cases.  Un(l()ul)t- 
edly  this  wide  difference  of  opinion  is  dependent  upon  variation 
in  the  technique  of  the  complement-fixation  test,  but  to  the  greatest 
degree  upon  the  preparation  of  the  antigen.  Here  all  possible 
modifications  exist. 

The  oldest  and  most  relial)le  antigen  is  the  watery  extract  of 
the  bacteria,  advised  by  Wassermann  and  Bruck.'°  This  antigen 
was  used  with  excellent  results  in  the  typhoid  complement-fixation 
studies  by  Hirschfeld,"  Leuchs/-  and  Raskin.^' 

Moreschi^^  as  well  as  Bordet  and  Gengou^^  used  sahne  suspensions 
of  typhoid  bacteria. 

Ficker's  reagent  was  employed  by  Xan  Loghem;^'^  Chantemesse's 
vaccine  by  Spat  and  Zupnik.^''  Kentzler  and  Kiralypi'*  prepare 
an  ether  extract  of  the  bacteria. 

The  author's  antigen  was  made  according  to  Wassermann- 
Citron's^^  directions  for  preparing  artificial  aqueous  aggressins. 
Cultures  are  grown  for  twenty-four  hours  upon  agar  slants  or 
plates  (Kolle's  flasks  are  preferable).  The  growth  is  washed  oft" 
with  sterile  distilled  water  about  1  c.c  to  an  agar  slant..  The  total 
emulsion  is  kept  in  a  hot-water  bath  at  a  temperature  of  (30°  to  ()o° 
C.  for  twenty-four  hours,  then  transferred  to  a  strong  bottle  and 
shaken  vigorously  with  the  aid  of  glass  beads  for  twenty-four 
hours.  The  bacteria  are  thus  thoroughly  broken  up.  The  mixture 
is  next  centrifugalized  for  a  long  time  (four  to  eight  hours  depending 
upon  the  total  quantity)  until  all  the  bacteria  have  sunk  to  the 
bottom  and  the  supernatant  fluid  is  absolutely  clear.  The  latter  is 
carefully  })ipetted  off,  and  can  l)e  preserved  for  about  six  to  eight 
months  in  scaled  tubes,  not  exposed  to  sunlight  or  room  temperature. 
Sterile  precautions  must  be  taken  throughout  the  preparation. 
The  object  of  using  a  total  small  quantity  of  distilled  water  is  to 

6  Handbuch,  Kraus  and  Levaditi.  '  Bed.  klin.  Woch.,  1908,  No.  37. 

8  Berl.  klin.  Woch.,  1908,  No.  40.    '  »  Zeitsch.  f.  klin.  Med.,  1907,  Band  Ixi,  Heft  3-4. 

10  Med.  Klin,,  1905,  No.  55  "  Loc.  cit. 

12  Berl.  klin.  Woch.,  1907,  Nos.  3  and  4. 
1'  Centralbl.  f.  Bakt.,  Band  xlviii.  Heft  4,  p.  508. 

•'  Berl.  klin.  Woch..  1900,  No.  .38,  p.  1243.  i^  Loc.  cit. 

i«  Centralbl.  f.  Bakteriol.,  Band  xlv,  Heft  C,  p.  190  "  Loc.  cit. 

IS  Zeitsch.  f.  klin.  Med.,  1908,  Band  Ixv. 
1'  Immunity,  Methods  of  Diagnosis  and  Therapy,  Blakiston's  Son  Co.,  Philadelphia,  1913. 


86 


gakbat:  complement-fixation  test  in  typhoid  fever 


eliminate  the  hemolysis  of  red-blood  cells,  which  may  be  occasioned 
by  employing  large  doses  of  antigen  in  the  test. 

It  is  best  to  titrate  the  strength  of  the  antigen  about  one  week 
after  its  preparation,  as  after  the  end  of  this  period  its  titer  usually 
remains  unchanged.  Varying  quantities  of  antigen  are  mixed 
with  the  constant  units  of  complement,  hemolysin,  and  red  cells 
(sheep  system),  and  those  amounts  are  determined  which  do  not 
of  their  own  accord  inhibit  hemolysis. 

Titration  of  Antigen. 


Typhoid 

Red  blood 

antigen. 

Complement. 

Hemolysin. 

cells. 

Saline. 

Result. 

c.c. 

c.c. 

c.c. 

c.c. 

c.c. 

0.2 

0.5  (1  to  10) 

0.5  (1  to  1000) 

0.5  (1  to  20) 

Up  to  2.5 

No  hemolysis 

0.1 

0.5(1  to  10) 

0.5(1  to  1000) 

0.5(1  to  20) 

No  hemoli'si."? 

0.05 

0.5(1  to  10) 

0.5(1  to  1000) 

0.5(1  to  20) 

Hemolysis  complete 

0.025 

0.5(1  to  10) 

0.5(1  to  1000) 

0.5(1  to  20) 

Hemolysis  complete 

0.0125 

0.5(1  to  10) 

0.5(1  to  1000) 

0.5(1  to  20) 

Hemolj-sis  complete 

0.00625 

0,5  (1  tolO) 

0.5  (1  to  1000) 

0.5  (1  to20) 

Hemolysis  complete 

In  accordance  with  the  summation  law  of  Weil  and  Nakayama,^ 
the  dose  of  antigen  to  be  employed  in  complement-fixation  experi- 
ments is  represented  by  one-half  of  the  maximum  quantity  of 
antigen  that  does  not  of  itself  bind  complement;  that  is,  in  the 
above  instance  one-half  of  0.05  c.c,  or  0.025  c.c,  or  0.5  c.c.  of  a 
dilution  1  to  20.  This  unit  of  antigen  is  then  tested  with  a  known 
typhoid  serum  to  prove  that  complement-fixation  is  possible. 

Just  as  has  been  demonstrated  by  Teague  and  Torrey-^  and 
Schwartz  and  McNeil,-  that  for  gonococcus  complement-fixation 
work  a  polyvalent  gonococcus  antigen  is  necessary,  and  by  x\ustrian^^ 
that  for  the  typhoid  ophthalmo-reaction  a  highly  polyvalent  typhoid 
extract  is  essential,  so  is  it  also  of  fundamental  importance,  in  order 
to  obtain  the  greatest  number  of  positive  results  \sath  the  typhoid 
complement-fixation  experiments,  to  have  an  antigen  prepared 
from  a  large  number  of  different  typhoid  strains.  The  writer  is 
absolutely  convinced  of  this  fact.    The  following  case  proves  this: 

Richard,  aged  nine  years,  was  admitted  to  the  medical  service 
of  Dr.  Hensel  at  the  German  Hospital  in  August,  1912.  Prob- 
able diagnosis  was  typhoid  fever.  The  blood  culture  disclosed 
bacillus  tj'phosus,  the  Widal  test  in  dilution  1  to  50  was  positive 
in  one-half  hour,  but  the  complement-fixation  test  was  negative. 
It  was  repeated  several  times  at  intervals  of  a  week,  but  remained 
negative.  The  fourth  time  (during  the  convalescence)  the  reaction 
was  only  doubtful.  This  finding  seemed  exceptional  in  comparison 
with  the  other  results.  An  antigen  was  therefore  prepared  from 
the  patient's  own  typhoid  strain;  the  com])lement-fixation  test 
performed  with  his  own  extract  was  strongly  positive,  and  with 


2»  Munch,  med.  Woch.,  1900,  No.  21. 
22  Amkr.  Jol-k.  Men.  Sci.,  May,  1011. 


"  Jovir.  Med.  Res..  1907,  No.  17. 

2'  Johns  Hopkins  Bulletin,  J.inuary.  1011. 
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the  stock  antigen  prepared  from  seven  different  strains  was  doubtful; 
thus: 


Stock  aatigen. 

Patient's  serum. 

Complement. 

Hemolysin. 

Red  cells. 

Result 

0.025  c.c. 

0.1  c.c. 

0.5  c.c. 

0.5  c.c. 

0.5  c.c. 

dc 

0,05    c.c. 

0.5  c.c. 

0.5  c.c. 

0.5  c.c. 

— 

Antigen  prepared 

'"'  / 

from  patient's 

own  bacteria. 

0.02  c.c. 

0.1  c.c. 

0.5  c.c. 

0.5  c.c. 

0.5  c.c. 

+  + 

0.01  c.c. 

0.1  c.c. 

0.5  c.c. 

0.5  c.c. 

0.5  c.c. 

+  + 

0.005  c.c. 

0.1  c.c. 

0.5  c.c. 

0.5  c.c. 

0.5  c.c. 

+ 

0.04    c.c. 

0.5  c.c. 

0.5  c.c. 

0.5  c.c. 

- 

0.2  c.c. 

0.5  c.c. 

0.5  c.c. 

0.5  c.c. 

— 

Known  typhoid 

Antigen. 

serum. 

0.025  (stock) 

0.1  c.c. 

0.5  c.c. 

0.5  c.c. 

0.5  c.c. 

+  + 

0.02  (patient's) 

0.1  c.c. 

Known  negative 

serum. 

0.5  c.c. 

0.5  c.c. 

0.5  c.c. 

+  + 

0.025  (stock) 

0.1  c.c. 

0.5  c.c. 

0.5  c.c. 

0.5^c.c. 

- 

0.02    (patient's) 

0.1  c.c. 

0.5  c.c. 

0.5  c.c. 

0.5  c.c. 

- 

On  reviewing  the  Hterature,  the  author  has  found  that  tliis 
question  of  specificity  has  been  worked  out  experimentally  bj'^ 
Raskin.24  Rabbits  were  immunized  against  typhoid  bacteria,  each 
animal  receiving  a  different  strain.  While  the  antibodies  of  some 
strains  would  react  with  an  antigen  made  from  another  strain,  the 
opposite  also  took  place;  that  is,  the  antibodies  produced  by  one 
strain  would  fix  complement  only  with  an  extract  made  from  that 
particular  strain.    The  agglutination  test  was  less  specific. 

On  account  of  this  apparent  marked  difference,  the  antigen  used 
in  the  latter  part  of  the  author's  (Garbat)  complement-fixation 
work  was  prepared  from  twenty-seven  different  typhoid  strains 
isolated  from  former  patients  at  the  hospital.  (Even  this  number 
of  strains  could  be  increased.) 

The  technique  of  the  typhoid  complement-fixation  reaction  is 
the  same  as  that  in  the  Citron  modification  of  the  original  Wasser- 
mann  test,  but  one-half  the  quantities  are  employed: 

Technique  of  the  Reaction. 


Antigen.  Serum  from  X. 

Complement. 

Hemolysin. 

Sheeps'  red  cells. 

Result. 

c.c. 

c.c. 

c.c. 

c.c. 

c.c. 

(1)  0.025 

0.1 

0.5  (1  tolO) 

0.5  (1  to  1000) 

0.5  (1  to  20) 

No  hemolysis 

(2)  0.0125 

0.05 

0.5(1  to  10) 

0.5  (1  to  1000) 

0.5(1  to  20) 

No  hemolysis 

(3)     .... 

0.1 

0.5(1  to  10) 

0.5(1  to  1000) 

0.5  (1  to20) 

Hemolysis 

Controls.  Known  typhoid 

serum. 

(1)  0.025 

0.1 

0.5  (1  to  10) 

0.5  (1  to  1000) 

0.5  (1  to  20) 

No  hemolysis 

(2)  0.0125 

0.05 

0.5(1  to  10) 

0.5(1  to  1000) 

0.5  (1  to  20) 

No  hemoly.sis 

(3)     .... 

0.1 

0.5(1  to  10) 

0.5  (1  to  1000) 

0.5  (1  to  20) 

Hemolysis 

K 

nown  negative 
serum. 

(1)  0  025 

0.1 

0.5  (1  to  10) 

0.5  (1  to  1000) 

0.5  (1  to  20) 

Hemolysis 

(2)  0.0125 

0.05 

0.5  (1  to  10) 

0.5  (1  to  1000) 

0.5  (1  to  20) 

Hemolysis 

(3)     .... 

0.1 

0.5(1  to  10) 

0.5  (1  to  1000) 

0.5  (1  to  20) 

Hemolysis 

(4)  0.5 

0.5  (1  to  10) 

0.5(1  to  1000) 
M  Loc.  cit. 

0.5  (1  to  20) 

Hemolysis 
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The  results  are  reported  as  4+,  3  +  ,  2  +  ,  1+,  i,  and  — ,  but  no 
definite  diagnosis  was  made  on  a  1+  or  ±  reaction.  A  reaction 
is  4+  when  there  is  no  hemolysis  in  tubes  1  or  2;  3+  when  no 
hemolysis  in  1,  and  slight  hemolysis  in  2;  2+  when  no  hemolysis 
in  1,  and  complete  hemolysis  in  2;  1+  when  slight  hemolysis  in  1, 
and  complete  hemolysis  in  2;  ±  when  faint  turbidity  is  present  in  1; 
—  when  complete  hemolysis  exists  in  both  1  and  2. 

In  this  manner  37  cases  were  examined  in  the  various  stages 
of  the  typhoid  infection  from  the  early  onset  to  the  late  conval- 
escent period.  Out  of  this  group,  3(3  sooner  or  later  gave  a  strong 
positive  reaction.  If  negative,  the  reaction  was  repeated  every 
five  to  seven  days. 

25  were  positive  on  the  first  examination. 
5  became  positive  on  the  second  examination. 
5  became  positive  on  the  third  examination. 
1  became  positive  on  the  fourth  examination. 
1  remained   negative.      This  patient   died   several  days  after 
admission  to  the  hospital,  so  that  the  test  was  not  repeated. 

IIoic  Early  in  the  Infection  May  the  Complement-fixation  Bodies 
Be  Detected  in  the  Blood?  This  answer  is  difficult,  because  of  the 
inexactness  associated  with  telling  in  what  stage  of  the  disease  the 
patient  is  at  a  particular  time.  Each  clinician  has  his  own  method 
of  calculation.  In  the  above  table  the  author  estimated  this  period, 
})y  counting  back  from  the  onset  of  abnormal  temperature.  That 
the  complement-fixation  test  may  be  obtained  in  a  very  early  stage 
of  the  disease  was  proved  by  Case  3,  where  the  patient  died  of  an 
extreme  toxemia,  and  at  autopsy  the  Peyer's  patches  were  found 
just  beginning  to  become  swollen;  surely  not  later  than  the  end 
of  the  first  or  early  part  of  the  second  week.  In  the  majority  of 
instances,  however,  the  reaction  appears  toward  the  end  of  the 
second  or  early  part  of  the  third  week  (at  a  time  when  the  blood 
culture  tends  to  be  negative),  and  becomes  stronger  as  the  disease 
advances  toward  convalescence.    From  the  above  statistics: 


Positive  results 

No  of  cases. 

Stage  of  disease. 

(at  the  first  examination). 

18 

First  and  second  weeks 

8,  or  45  per  cent. 

19 

After  second  week 

17,  or  90  per  cent. 

Liidke-*'  too  has  found  that  the  test  appears  during  the  second 
week.  IlirschfehP  reports  a  positive  reaction  as  early  as  the  sixth 
to  the  eighth  day  of  the  infection. 

IlfAV  Long  after  the  Acute  Infection  Does  the  Positive  Test  Persist? 
A  greater  number  of  cases  would,  of  course,  enable  us  to  give  a 
more  conclusive  and  definite  answer.  As  a  general  rule,  the  reaction 
is  still  obtained,  and  very  strongly  so  too,  six  to  eight  weeks  after 
the  temperature  has  become  normal.     In  two  patients  it  was  still 

^  Loc.  cit.  ''  Loc.  cit. 
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positive  four  months  afterward.  One  of  these  became  a  typhoid 
carrier  with  bacteria  in  the  urine.  Three  patients  who  had  typhoid 
fever  two  years  previously,  gave  a  negative  reaction,  although 
in  one  the  Widal  test  was  still  positive  (1  to  50).  One  patient  who 
had  an  infection  seven  years  ago  and  one  fifteen  years  ago  were 
negative.  It  would  be  of  importance  to  test  this  reaction  in 
the  blood  of  typhoid  carriers,  especially  those  of  long  standing. 
Schone-^  reports  three  such.  One  a  carrier  of  ten  years'  standing, 
the  second  of  three  and  one-half  years,  and  the  third  of  three 
months'  duration.  In  all  the  fixation  was  positive.  Agglutinins 
were  present  only  in  the  third. 

Throughout  the  experiments  it  seemed  that  individuals  who  ran 
a  severe  or  protracted  type  of  disease  developed  the  complement- 
fixation  bodies  less  readily  or  later  in  the  course  than  the  others. 
While  this  fact  holds  true  in  a  great  number  of  instances,  it  cannot, 
however,  be  advocated  as  a  guiding  principle  of  prognosis.  Thus 
Case  3,  where  the  patient  had  a  most  severe  infection  and  died 
several  days  after  admission  to  the  hospital,  the  complement- 
fixation  test  was  strongly  positive,  even  though,  as  was  proved  by 
postmortem  examination,  the  patient  was  at  the  end  of  the  first 
or  beginning  of  the  second  week  of  the  disease. 

As  to  the  clinical  specificity  of  the  reaction,  sera  from  patients 
with  the  following  diseases  have  been  tested:  La  grippe,  gastro- 
duodenitis,  trichiniasis,  syphilis  in  the  various  stages  treated  and 
untreated,  malaria,  tuberculosis,  pneumonia,  perinephritic  abscess, 
appendicitis,  plumbism,  and  pelvic  abscess.  Numerous  normal 
sera  were  also  controlled.  All  gave  a  negative  reaction.  Occa- 
sionally a  doubtful  result  would  be  noted,  but  never  a  distinct 
inhibition  of  hemolysis.  One  patient  with  an  infective  endocarditis, 
from  whose  blood  the  Streptococcus  viridans  was  isolated,  gave  a 
positive  (++)  reaction  on  one  examination,  but  repetition  of  the 
test  with  another  specimen  of  blood  taken  in  several  days  elicited 
a  negative  result.  Another  patient  with  a  marked  mitral  endo- 
carditis, no  bacteria  in  the  blood  and  only  slight  temperature, 
repeatedly  gave  a  strong  positive  reaction.  A  history  of  several 
weeks'  illness  at  home  with  high  fever  was  obtained,  but  no  definite 
diagnosis  of  typhoid  fever.  The  possibility  of  this  protracted 
illness  having  been  typhoid,  with  the  endocarditis  as  a  sequel 
(there  being  no  other  distinct  etiological  factor)  was  strongly 
suspected.  In  another  instance  the  complement-fixation  test 
proved  even  more  specific  than  the  agglutination  test.  The  serum 
from  a  case  of  Staphylococcus  aureus  sepsis  with  multiple  abscesses 
of  the  kidney,  gave  an  agglutination  with  typhoid  bacteria,  in 
dilution  1  to  50,  but  no  complement-fixation  test.  (At  postmortem 
no  evidences  of  a  ty])hoid  infection  could  be  discovered). 

"  Munch,  nied.  Woch.,  1008,  No.  20. 
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111  32  cases  sufficient  blood  was  taken  at  the  first  examination 
for  the  complement-fixation  test,  the  Widal  test,  and  the  blood 
culture,  so  that  comparative  studies  of  the  three  could  be  made 
(see  Table).  Tabulated  according  to  parallel  results  obtained,  out 
of  18  cases  during  the  first  and  second  weeks  of  the  disease  and 
14  cases  more  advanced  there  were: 


First  and 

Later  than 

Complement- 

number. 

second  weeks. 

second  w 

eek. 

Widal  test. 

Rlood  culture. 

fixation  test. 

12 

1 

11 

+ 

- 

+ 

6 

4 

2 

+ 

+ 

+ 

5 

5 

— 

+ 

+ 

— 

3 

3 

— 

— 

+ 

+ 

2 

2 

— 

— 

+ 

— 

2 

2 

— 

—  ■ 

_ 

+ 

1 

1 

— 

+ 

- 

1 

1 

— 

— 

— 

— 

It  is  observed  that  there  is  no  absolute  uniformity  in  these  findings. 
All  possible  combinations  may  occur,  especially  in  the  early  stages 
of  the  disease.  In  the  later  stages,  however,  the  general  rule  was 
a  positive  Widal  and  complement-fixation  test  and  a  negative 
blood  culture. 

If  one  considers  the  frequency  with  which  each  test  by  itself 
was  positive,  the  following  is  noted: 

Widal +  in  24  cases  (11  out  of  18  in  first  two  weeks,  13  out  of  14  later  on) 

Blood  culture  .      .  .      +  in  16  cases  (14  out  of  18  in  first  two  weeks,    2  out  of  14  later  on) 

Complement-fixation       .      +  in  23  cases  (10  out  of  18  in  first  two  weeks,  13  out  of  14  later  on) 

Thus  complement  fixation  was  present  as  frequently  as  the 
positive  Widal  test,  and  was  then  of  great  corroborative  value.  In 
two  cases  (12  and  13)  it  was  positive  even  before  the  Widal  or  the 
blood  culture.  Similar  experiences  are  reported  by  Spat-^  and 
Hirschfeld.^"  That  the  blood  culture  was  positive  in  only  50 
per  cent,  of  our  cases  is  probably  accounted  for  by  the  better 
class  of  our  ward  patients.  They  are  treated  at  home  for  a  longer 
period  of  time,  and  thus  come  to  the  hospital  when  there  is  less 
likelihood  of  still  finding  the  bacteria  in  the  blood. 

In  conclusion  the  following  summary  may  be  given: 

1.  Practically  all  typhoid  fever  patients  examined,  sooner  or 
later  developed  antibodies  in  their  serum,  which  were  demonstrable 
by  the  method  of  complement-fixation.  These  bodies  increase  in 
number  with  the  progress  of  the  disease  and  are  especially  numerous 
during  convalescence. 

2.  A  highly  polyvalent  antigen  properly  prepared  is  absolutely 
essential  in  order  to  obtain  a  maximum  of  positive  results. 

3.  Strains  of  t.vphoid  bacteria  may  differ  from  each  other  in  that 
their  respective  antibodies  cannot  fix  complement  with  an  antigen 
made  from  a  different  strain. ^^ 

"  Loc.  cit.  "0  Loc.  cit. 

"  With  this  experience  in  mind,  the  author  has  always  employod  a  polyvalent  typhoid  vaccine 
for  prophylactic  antityphoid  inoculations. 
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4.  There  is  no  definite  relationship  between  the  occurrence  of  a 
positive  Widal  and  complement  fixation  test  on  one  hand  with  a 
positive  blood  culture  on  the  other. 

5.  When  the  blood  culture  is  negative,  as  so  frequently  happens 
in  the  later  stages  of  typhoid  fever,  a  positive  complement-fixation 
test  throws  great  corroborative  diagnostic  weight  on  the  side  of  a 
doubtful  or  positive  Widal  reaction.  Occasionally  the  test  is 
positive  before  the  Widal  or  blood  culture. 

6.  The  very  simple  technique  for  obtaining  1  c.c.  of  blood  from  the 
patient's  ear  or  finger  when  the  veins  are  not  suitable,  stands  out 
prominently  in  contrast  to  the  extensive,  and  at  times  impossible 
preparations  required  for  a  blood  culture.  The  ease  of  transporta- 
tion of  the  specimen  of  blood  must  also  be  considered. 

The  writer  must  thank  the  medical  attendings  of  the  hospital 
for  granting  him  the  privilege  of  these  examinations.  Without 
their  kind  and  constant  cooperation  this  work  would  have  been 
impossible. 


RELATION     OF    LESIONS     OF     THE     SMALL    INTESTINE     TO 

DISORDERS  OF  THE  STOMACH  AND  CAP  AS  OBSERVED 

ROENTGENOLOGICALLY. 

By  Lewis  Gregory  Cole,  ]M.D., 

PROFESSOR    OF    ROENTGENOLOGY    IN    CORNELL    UNIVERSITY    MEDICAL    COLLEGE. 

The  relation  of  lesions  of  the  small  intestine  to  disorders  of  the 
stomach  has  been  recognized  for  many  years  by  clinicians,  most 
notably  perhaps  in  the  vomiting,  pain,  and  tenderness  referred  to 
the  right  hypochondrium  in  cases  of  appendicitis,  and  in  the  gastric 
symptoms  manifested  by  acute  intestinal  obstruction.  ]\Iayo 
has  compared  the  stomach  to  a  fire-alarm  box,  and  has  called 
attention  to  the  futilit}'  of  trying  to  extinguish  the  fire  by  scjuirting 
water  on  the  alarm  box.  In  a  recent  article  read  before  the  American 
Roentgen  Ray  Association,^  Crane  quoted  jMayo's  simile,  and  cited 
instances  in  which  he  also  had  observed  gastro-intestinal  symptoms 
with  roentgenological  evidence  of  a  lesion  at  some  distant  j)oint. 
In  this  communication  I  shall  try  to  show  that  the  roentgenologist 
can  detect  the  first  sign  of  smoke,  and  after  searching  farther,  can 
usually  find  the  location  of  the  fire  itself. 

Terminology.  Before  entering  upon  any  discussion  an  ex- 
planatory word  should  be  said  concerning  terminology.  While 
the  roentgenological  findings  of  the  gastro-intestinal  tract  difl'er 
in  every  in(li\idual,  I  have  come  to  recognize  certain  findings  as 
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usual  and  others  as  unusual.  In  this  communication  the  term  usual 
will  be  applied  to  those  findings  which  are  most  common,  that  is 
to  say,  normal,  so  far  as  I  have  been  able  to  determine,  and  the 
term  unusual  will  be  applied  to  uncommon  roentgenographic 
findings,  which  are  associated  with  symptoms. 

Thesis.  As  a  working  basis  it  will  be  necessary  to  describe 
the  physiology  of  the  duodenum,  jejunum,  and  ileum  as  observed 
roentgenologically,  and  to  compare  the  unusual  findings  with  the 
usual  findings.  It  will  be  seen  that  certain  phenomena  in  the  small 
intestine  are  frequently  accompanied  by  peculiar  manifestations 
in  the  stomach  and  cap.  These  gastric  manifestations,  viz.,  primary 
and  secondary  evidences  of  spasm  and  their  opposites,  atony  or 
lack  of  peristalsis  of  the  pylorus,  pyloric  sphincter  and  cap,  must 
next  be  described.  Upon  this  foundation  we  shall  build  up  the  super- 
structure which  is  the  main  subject  of  this  communication — that 
iliac  stasis,  a^nd  particularly  iliac  dilatation,  are  directly  related  to 
and  responsible  for  certain  spasms  and  even  organic  lesions  of  the 
pylorus,  pyloric  sphincter,  and  cap.  In  conclusion,  we  shall  estimate 
the  value  of  the  roentgenological  evidence  for  determining  in  each 
individual  case  whether  or  not  surgical  procedure  is  indicated,  or 
what  other  method  of  treatment  is  advisable. 

Technique.  In  order  to  obtain  the  findings  upon  which  our 
observations  are  based,  an  extensive  routine  examination  of  the 
entire  gastro-intestinal  tract  is  essential.  Although  the  technique 
employed  is  being  elaborated  continually,  a  brief  description  of  the 
present  method  may  be  of  interest. 

About  11  P.M.,  or  ten  hours  before  the  roentgenographical  ex- 
amination, the  patient  takes  bismuth  or  barium  suspended  in 
buttermilk,  in  conjunction  with  a  meal  of  meat,  potatoes,  and 
bread.  At  9  o'clock  the  next  morning  he  presents  himself  for 
examination.  A  roentgenogram  of  the  whole  abdomen  is  made  to 
determine  how  far  the  meal  taken  the  night  before  has  progressed. 
This  information  can  usually  be  obtained  from  the  fluoroscopic 
examination,  which  is  made  simultaneously;  but  if  any  doubt 
exists  the  plate  should  be  developed  rapidly  in  order  to  ascertain 
with  certainty  whether  or  not  the  ileum  is  empty.  If  food  still 
remains  in  the  ileum  the  same  examination  is  repeated  bi-hourly 
until  the  ileum  is  completely  evacuated,  then  the  patient  takes 
bismuth  or  barium  suspended  in  buttermilk.  After  the  passage 
of  the  ingesta  through  the  esophagus  has  been  obserN-ed  fluoro- 
scopically  the  stomach  is  examined  by  combined  fluoroscopy  and 
serial  roentgenography. 

Serial  Roentgenography  of  the  Stomach.  Twelve  roentgeno- 
grams are  made  in  the  prone  posture,  four  to  six  in  the  lateral 
direction,  two  posteriorly,  and  twelve  with  the  patient  erect, 
after  which  the  patient  at  once  eats  a  meal  of  meat,  potatoes,  and 
bread.    Two  hours  later  another  series  of  six  to  twelve  roentgeno- 
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grams  is  made,  two  of  them  stereoscopic  roentgenograms  of  the 
entire  gastro-intestinal  tract.  As  this  series  often  gives  the  most 
valuable  information,  we  are  therefore  increasing  the  number  of 
exposures  made  at  this  time.  If  further  details  concerning  the 
progress  of  gastric  digestion  seem  desirable,  another  series  of 
roentgenograms  is  made  four  hours  after  ingestion.  A  pair  of 
stereoroentgenograms  is  invariably  taken  six  hours  after  the  bismuth 
meal.  If  at  this  time  the  fluoroscope  reveals  an  appreciable  gastric 
retention,  five  or  six  roentgenograms  of  the  stomach  are  made. 

Examination  of  Ileocecal  Region.  —  As  the  condition  of 
filling  in  the  ileocecal  region  is  of  prime  diagnostic  importance 
at  this  time,  two  small  stereoroentgenograms  (8  x  10  inches)  are 
made  of  this  portion  of  the  tract,  and  if  marked  stasis  or  any  other 
unusual  finding  is  observed  fluoroscopically,  six  to  eight  small 
roentgenograms  of  this  region  are  made.  Two  hours  later,  i.  e., 
eight  hours  after  ingestion,  one  plain  roentgenogram  or  a  pair  of 
stereoroentgenograms  is  made.  This  completes  the  examination 
for  that  day.  At  nine  o'clock  the  next  morning,  i.  e.,  twenty-four 
hours  after  the  ingestion  of  bismuth  and  buttermilk,  another 
roentgenogram  is  obtained.  If  there  is  evidence  of  colonic  stasis 
or  constipation  a  roentgenogram  is  made  every  twenty-four  hours 
until  the  colon  is  evacuated.  In  case  the  patient  habitually  depends 
upon  a  cathartic,  it  should  be  allowed  as  usual,  but  an  active 
purgative  is  undesirable. 

After  the  examination  just  described  there  remains  to  be  made  an 
examination  of  the  gall-bladder  for  possible  calculi,  and  also  an 
examination  of  the  colon,  while  mechanically  distended,  for  the 
purpose  of  discovering  any  spasmodic  or  organic  lesions  not 
detected  when  the  bismuth  passed  through  from  above. 

The  night  before  this  examination  an  active  cathartic  is  adminis- 
tered. If  this  is  not  effective  the  patient  takes  a  saline  cathartic 
early  in  the  morning,  but  on  no  account  an  enema,  as  this  might 
l)e  retained  and  dilute  the  bismuth  clyster,  which  is  used  to  distend 
the  colon. 

Examination  of  Gall-Bladder.  Before  the  colon  is  examined, 
roentgenograms  are  made  over  the  gall-bladder  region,  as  biliary 
calculi  can  be  detected  in  at  least  50  per  cent,  of  the  cases  when 
they  are  present.^ 

Examination  of  the  Colon.  A  clyster  of  bismuth  or  barium, 
mucilage  of  acacia,  and  hot  water  (barium  sulphate  5v,  mucilage 

-  Case,  The  X-ray  Examination  of  the  Liver  and  Gall-bladder,  Arch,  of  Roent. 
Ray.,  September,  19L3;  Roentgenoscopy  of  the  Liver  and  Biliary  Passages,  with 
Special  Reference  to  Gall-stones,  Jour.  Amer.  Med.  Assoc,  September  20,  1913. 
Cole,  Roentgenographic  Diagnosis  of  Gall-stones  and  Cholecystitis,  Surg.,  Gyn., 
and  Obst.,  February,  1914,  vol.  xviii,  No.  2.  Pfahler,  Die  Roentgcnstrahlon  als 
Hilfsmittol  bei  dor  Gallonstcindiagnose,  Fort.  a.  d.  Geb.  d.  Roent.,  April,  1911, 
N.H.,  xvi,  B.  5,  PI).  3;?5-337.  Gastric  and  Duodenal  Adhesions  in  the  Gall- 
bladder Region  and  Their  Diagnosis  by  the  Roentgen  Ray,  Jour.  Amer.  Med. 
Assoc,  June  17,  1911,  vol.  Ivi,  No.  24,  pp.  1777-1779. 
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of  acacia  5xij,  hot  water  q.  s.,  §xxx)  is  now  administered  and 
retained  by  the  patient  while  a  pair  of  stereoroentgenograms  of  the 
colon  are  made.  It  is  a  wise  procedure  to  make  a  third  plain  roent- 
genogram or  another  pair  of  stereoroentgenograms,  because  it  is 
sometimes  difficult  to  differentiate  between  spasms  and  organic 
lesions  in  a  single  pair  of  stereoroentgenograms. 

The  gastro-intestinal  tract  has  now  been  completely  examined 
by  successive  series  of  roentgenograms  made  immediately  after 
the  bismuth  meal,  and  at  intervals  thereafter  of  two  hours,  four 
hours,  six  hours,  eight  hours,  ten  hours,  twelve  and  fourteen  hours 
twenty-four  hours  (if  necessary),  forty-eight  hours,  and  seventy- 
two  hours,  and  by  one  or  more  pairs  of  stereoroentgenograms  of 
the  colon,  made  after  a  bismuth  clyster  has  been  administered. 

Such  a  series  of  roentgenograms,  viewed  upon  a  light  box,  where 
they  may  be  studied  individually  and  collectively,  gives  a  wealth 
of  information.  By  carefully  studying  the  findings  in  one  region 
and  comparing  them  with  the  findings  in  other  portions  of  the 
tract  it  is  often  possible  to  unravel  the  most  complicated  cases. 

Value  of  Complete  Gastro-intestinal  Examination.  A 
study  of  about  300  such  cases,  showing  the  stomach,  small  intestine, 
and  colon  at  various  intervals  after  the  ingestion  of  food,  has 
revealed  a  great  variety  of  significant  findings,  a  correlation  of  wliich 
leads  me  to  the  publication  of  this  preliminary  report. 

Erroneous  Methods  of  Determining  Gastro-intestinal 
IMoTOR  Efficiency.  Many  of  the  previous  roentgenological 
obser^•ations  on  iliac  stasis  have  been  unreliable,  because  the  bis- 
muth has  been  mixed  with  or  suspended  in  unsuitable  mediums,  and 
because  the  period  required  for  iliac  evacuation  has  been  reckoned 
from  the  time  when  the  bismuth  was  administered,  instead  of  being 
reckoned  from  the  time  when  the  last  trace  of  it  left  the  stomach. 
Other  conditions,  such  as  recent  catharsis,  which  so  often  precedes 
a  gastro-intestinal  examination,  undoubtedly  affect  the  motor 
phenomena. 

In  a  previous  communication^  I  have  already  shown  the  fallacy 
of  testing  the  gastric  motor  efficiency  by  administering .  bisnuith 
suspended  in  fluid  or  mixed  with  cereal,  and  the  same  is  true  for 
intestinal  motor  efficiency.  If  the  test  is  to  be  of  value  the  stomach 
and  intestines  must  be  called  upon  to  evacuate  such  a  meal  as  is 
normally  imposed  upon  them.  Therefore  the  true  test  of  gastro- 
intestinal motor  efficiency  is  made  by  administering  bismuth  or 
barium,  suspended  in  fluid,  preferably  buttermilk,  in  conjunction 
with  a  Riegel  meal  of  meat,  potatoes,  and  bread. 

An  even  more  fertile  source  of  error  is  dating  the  period  of  iliac 
retention  from  the  time  of  ingestion.    For  instance,  if  the  stomach 

'  Die  Diagnose  der  Boesartigen  und  Gutartigen  Magcn — und  Duodcnal-Lacsioncn 
und  ihre  Unterschoidung  durch  Serien-Rocntgen-Aufnahmen,  Zcitsc-lirift  f.  klinisfhc 
Medicin,  Berlin,  1914,  79.  B.  H.,  5  u.  6. 
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is  high  and  of  the  cow-horn  type,  especially  if  a  condition  of 
diminished  acidity  or  achylia  exists,  evacuation  will  be  accom- 
plished verj'  rapidly,  perhaps  in  two  hours,  whereas  many  a 
stomach,  presenting  no  organic  obstruction,  requires  six  hours 
for  complete  evacuation.  Suppose  now  that  in  both  cases  the 
ileum  is  just  evacuated  ten  hours  after  ingestion.  According  to 
the  old  method  of  reckoning,  both  cases  present  the  same  degree  of 
iliac  stasis,  although,  as  a  matter  of  fact,  one  case  presents  an  eight- 
hour  while  the  other  presents  only  a  four-hour  iliac  retention. 
The  time  required  for  bismuth  impregnated  food  to  pass  through 
the  small  intestine  may  be  corroborated  by  reckoning  the  speed 
with  which  the  next  succeeding  meal,  not  impregnated  with  bis- 
muth, displaces  that  previously  ingested,  or  mixes  with  it  at  the 
cecum. 


lui.   1. — Normal  cap  (pilleus  vcutriculi). 

Knowledge  of  Roentgenology  of  the  Stomach  and  Cap  an 
Essential  to  an  Understanding  of  this  Communication.  In 
previous  communications,  which  are,  in  a  way,  introductory 
chapters  to  the  present  work.  The  physiological  characteristics 
and  motor  phenomena  of  the  pyloric  sphincter  and  pilleus  ven- 
triculi  (cap)'  as  observed  roentgenographically  has  been  described. 
In  fact  this  information  constitutes  the  sine  qva  non  of  roentgeno- 
logical diagnosis  of  the  gastro-intestinal  tract.    It  has  been  shown 


*  Arch,  of  Rocnt.  Ray,  December,  1911.  p.  242;  Amer.  Quart,  of  Roent.,  March, 
1912,  vol.  iii,  No.  4,  p.  1.  Arch  of  Roent.  Ray,  October,  1912,  No.  147.  p.  172;  Jour. 
Aint-r.  Med.  Assoc, iNovoniber  30,  1912,  vol.  lix,  p.  1947. 
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that  the  region  previously  termed  the  first  or  ascending  portion  of 
the  duodenum  is  not  the  duodenum  in  any  sense,  but  is  actually  the 
cap  of  the  stomach  (pilleus  ventriculi)  (Fig.  1).  Its  anatomy  and 
physiology  as  observed  roentgenologically  and  the  lesions  to  which 
it  is  subject  have  been  described.^  Therefore  in  this  communica- 
tion we  may  begin  with  the  descending  portion  of  the  duodenum. 


of   DcsccTjdliTiq 
Duode-nu-rr)  ^'j^v,,,^^ 


Hovizo-nto,) 
DuodLeTJuTTiT 


Coac^uiatedL   CXppeoLT 


F)occoie-nt 
QppeTcx>-nce 


i 


Fig.  2. — Usual  roentgenographical  appearance  of  cap,  duodenum,  jejunum,  and  ik'um. 

Usual  Findings  in  the  Duodenum.  Embryologically  the 
descending  and  not  the  ascending  duodenum  is  the  proximal  end 
of  the  midgut.  Anatomically  it  exhibits  small,  irregular,  circular 
folds,  particularly  on  its  posterior  aspect.  It  descends  at  an  acute 
angle  from  the  top  of  the  cap,  and  in  conjunction  with  the  hori- 
zontal portion,  fits  around  the  head  of  the  pancreas,  occupying  a 
fixed  position.  As  it  frequently  passes  down  behind  the  stomach 
it  may  be  obscured  by  the  pars  pylorica,  except  where  it  extends 
above  and  below  the  stomach.  It  can  be  identified  by  its  shape, 
and  position  and  the  ring-like  appearance  of  its  circular  contrac- 
tions (Figs.  1,  2,  and  3).     Its  motor  phenomena  is  a  broad,  rapid, 


5  Arch,  of  Rocnt.  Ray,  April,  1912,  No.  141,  p.  425;  Jour.   Amor.  Med.  Assoc, 
September  6,  101.3,  vol.  Ixi,  No.  10,  p.  762. 
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periodical,  propulsive  peristalsis,  and  a  churning  or  mixing  motion 
of  the  circular  folds. 

Usual  Findings  of  the  Jejunum.  From  the  horizontal  duo- 
denum the  ingesta  pass  into  the  jejunum  in  the  upper  left  quadrant 
of  the  abdomen,  where  they  are  broken  up  into  finely  comminuted 
particles.  Roentgenographically  these  fragments  present  the 
flocculent  appearance  which  distinguishes  the  jejunum  from  the 
rest  of  the  small  intestine  (Figs.  2  and  3). 


ens 


Fig.  3. — Withdrawal  of  chyme  from  cap  by  broad  propulsive  peristalsis  of  duodenum. 


Usual  Findings  of  the  Ileum.  As  the  chyme  reaches  the 
centre  of  the  small  intestine  and  occupies  the  ileum  it  begins  to 
form  into  coagulated  masses.  Upon  reaching  the  terminal  portion 
of  the  ileum  these  coagulated  masses  collect  in  long,  worm-like 
coils,  and  as  they  near  the  cecum  they  fill  the  lumen  of  the  gut, 
so  that  frequently  one  can  identify  several  continuous  convolutions 
of  the  ileum,  especially  if  the  roentgenograms  are  studied  stereo- 
scopically.  The  ileum,  therefore,  is  recognized  roentgenographically 
by  its  location  in  the  right  lower  quadrant  of  the  abdomen  and  the 
coagulated  appearance  of  the  contents  in  its  upper  portion  (Fig.  2), 
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and  the  well<lefine(l  worm-like  coils  in  its  lower  portion  (Figs.  2, 
10,  15,  and  16). 

Physiology  of  the  Small  Intestine  as  Observed  Roentgeno- 
GRAPHICALLY.  The  characteristic  roentgenographic  findings  by 
which  the  various  portions  of  the  small  intestine  may  be  thus  iden- 
tified are  the  result  of  certain  physiological  phenomena,  expressed 
roentgenologically  in  terms  of  motor  activity. 

]\IoTOR  Phenomena  of  the  Duodeni"m.  The  descending  duo- 
denum obtains  the  ingesta  by  means  of  broad  peristaltic  contractions 
(Fig.  3),  which  withdraw  the  chjTne  from  the  reservoir  cap,  where 
it  collects  after  being  expelled  through  the  pyloric  sphincter  during 
the  systole  of  each  gastric  cycle.  Duodenal  peristalsis  occurs 
periodically,  but  not  coincidentally  with  or  at  the  same  rate,  as 
gastric  peristalsis.  The  chyme  is  thus  propelled  through  the  duo- 
denum in  the  finger-like  masses  described  by  Holzknecht  (Fig.  3). 
During  the  early  stage  of  digestion  this  process  takes  place  very 
rapidly,  because  the  contents  of  the  cap  are  only  slightly  acid  and 
mostly  fluid,  having  been  expelled  through  a  more  or  less  tightly 
contracted  sphincter. 

^NIoTOR  Phenomena  of  the  Jejunum.  Roentgenographic  ob- 
servations have  proved  that  the  name  jejunum  was  well  chosen 
by  the  ancients  from  their  postmortem  investigations,  for  the 
peristalsis  of  this  portion  of  the  tract  is  so  rapid  that  the  jejunal 
lumen  is  seldom  seen  dilated  or  even  filled. 

Motor  Phenomena  of  the  Ilel'm.  The  ileum  retains  the  food 
longer  than  any  other  portion  of  the  small  intestine.  It  lodges 
here  temporarily,  after  being  passed  rapidly  through  the  cap, 
duodenum,  and  jejunum. 

Roentgenologic  Appearance  of  Small  Intestine  Partly 
Due  to  Consistency  of  Contents.  The  flocculent  appearance 
of  the  jejunum,  coagulated  appearance  of  the  upper  ileum,  and 
worm-like  coils  of  the  lower  ileum  are  probably  caused,  in  part 
at  least,  by  the  consistency  of  the  contents  as  well  as  by  the  peri- 
stalsis characteristic  of  each  region.  When  a  clyster  passes  back 
through  an  incomplete  ileocecal  valve,  filling  the  ileum  and  even 
distending  the  jejunum,  the  roentgenological  findings  peculiar  to 
different  portions  of  the  small  intestine  do  not  present. 

Unusual  Findings  Obser\'ed  in  the  Small  Intestine  Illimi- 
nate  INIany  Obscure  Fl'nctional  Gastro-intestinal  Lesions. 
Variations  from  the  above-described  motor  phenomena  of  the 
small  intestine  cause  unusual  roentgenographical  findings,  which 
illuminate,  I  believe,  many  of  the  obscure  functional  and  even 
organic  disorders  of  the  gastro-intestinal  tract.  A  description 
of  all  of  the  roentgenological  findings  associated  with  functional 
gastric  derangements  would  form  an  extensive  communication  in 
itself.  In  this  paper  we  can  only  enumerate  and  briefly  describe 
those  usually  associated  with  lesions  of  the  ileocecal  region.    Such 
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functional  gastric  disorders  present  the  following  roentgenological 
findings : 


1.  Spasms  of 


2.  Results  of  spasms,   indicated  by 

permanent  changes  in     . 

3.  Gastric  retention  without  pylorospasm. 


(a)  the   pars   pylorica. 

(b)  the  pyloric  sphincter. 

(c)  the  cap. 

(a)  the  pars  pylorica. 

(b)  the  pyloric  sphincter. 

(c)  the  cap. 


Spasms  of  the  Pars  Pylorica,  Pyloric  Sphincter,  and  Cap. 
There  are  two  ways  of  ascertaining  that  the  pars  pylorica,  pyloric 
sphincter,  or  cap  is  subject  to  spasmodic  contraction.  The  spasm 
itself  may  be  registered  on  some  or  all  of  the  roentgenograms  of 
the  series  in  the  very  act  of  occluding  the  lumen.  Or  only  the 
results  of  the  spasm  may  be  visible  in  a  permanent  diminution  of 
the  lumen,  caused  by  constant  or  spasmodic  contraction  of  the 
muscular  coat. 


Hifi— 


Corrvx^cxtecL 
CLppecT-ance   cf 
S'po^S'm  o  d.  iccW  VI 
ConstT-lcled  Pn.rs 
Pylorica 


Fii,.    I,   (/.     Spasmodic  constriction  of  pars  pylorica. 

Spasm  of  the  Pars  Pylorica.  The  roentgenographical  picture 
of  spasmodic  contraction  of  the  pars  pylorica  shows  that  portion 
of  the  gastric  lumen  reduced  in  size  out  of  all  proportion  to  the 
dimensions  of  the  pars  media  and  pars  cardiaca.  The  whole  or  only 
the  pyloric  end  of  the  region  may  1)C  distorted.     The  mucosa  and 
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submucosa,  normally  ribbed  by  shallow  ruga^,  are  puckered  into 
deep  folds,  which  give  the  lumen  a  corrugated  appearance  (Fig.  4,  a). 
These  furrows  may  run  transversely  or  obliquely.  The  roentgeno- 
gram which  presents  these  phenomena  ma}'  be  followed  by  one 
showing  a  perfectly  smooth,  well-distended  contour  of  the  same 
region,  indicating  that  the  spasm  has  relaxed  its  grip  temporarily 
(Fig.  4,  b).  Sometimes  the  spasm  occurs  only  at  a  certain  stage  of 
digestion,  and  is  absent  in  all  the  roentgenograms  made  before 
and  after  this  interval. 


/ 
Per-Lsto-ltic 
Co'Ttt  paction 


Fig.  4,  b. —  Iti-hixation  of  spa?ni  illu.-tiatcd  in  Fjl'.  4,  (/. 

Spasm  of  the  Pyloric  Sphincter.  The  presence  of  a  spasmodic 
constriction  of  the  pyloric  sphincter  may  be  inferred  from  the 
absence  of  bismuth  in  the  lumen  of  the  sphincter  and  cap,  provided 
the  bismuth  is  seen  passing  freely  from  the  stomach  into  the  cap 
in  roentgenograms  made  previously  and  subsequently  (Fig.  5,  a 
and  5,  h).  If  the  cap  is  quickly  evacuated  by  duodenal  peristalsis, 
its  outlines  will  remain  indistmct  or  invisible  until  a  relaxation  of 
the  pyloric  sphincter  opens  the  passage  from  the  pars  pylorica 
through  which  the  cap  is  resupplied  with  contents. 

In  spite  of  Kreuzfuch's  reports  to  the  contrary,  my  observations 
have  been  that  the  gastric  peristalsis  may  be  just  as  active  while  a 
spasm  involves  the  pyloric  sphincter  as  it  is  when  the  sphincter 
is  functionating  normally. 
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Spasm  of  the  Cap.     Constriction  of  the  cap  from  spasmodic 
contraction  presents  roentgenographical  evidence  similar  to  that 


Fig.  5,  a. —  Spasmodic  constriction  of  pyloric  sphincter. 


! 


Fig.  5,  h. — Relaxation  of  spasm  illustrated  in  Fig.  5,  a. 

caused  by  a  spasm  of  the  colon.    The  cap  has  the  appearance  of 
haxing  been  twisted  or  wrung  empty  of  its  contents,  only  a  sugges- 
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tion  of  its  bismuth  impregnated  contents  being  visible,  caught  or 
entangled  under  the  constricting  folds.  As  a  result  the  distorted 
lumen  casts  a  corrugated  or  fluted  shadow  on  the  roentgenograms 
(Fig.  6).  An  interesting  case  of  this  kind,  presenting  definite 
symptoms  of  ulcer  of  the  cap,  was  referred  to  me  from  a  hospital 
for  the  sake  of  increasing  the  number  of  my  postpyloric  ulcer  cases. 
The  clinical  history  was  so  topical  that  I  economized  by  making 
only  about  half  the  usual  number  of  roentgenograms.  Even  this 
limited  series  proved  enough  to  justify  a  negative  diagnosis  of 
chronic  indurated  duodenal  ulcer,  that  is,  an  ulcer  indicating 
surgical  procedure.  ^Nlost  of  the  roentgenograms  showed  definite 
graphic  evidence  of  a  spasm  of  the  cap.    In  two  instances,  however. 


Fig.  0. — Spasmodic  constriction  of  cap,  caused  by  chronic  appendicitis.     Proved  by 

operation. 

a  fully  distended  well-defined  cap  presented  a  perfectly  normal 
picture.  I  therefore  reported  that  the  lesion  was  spasmodic  rather 
than  organic,  although  the  spasm  might  possibly  be  caused  by  a 
superficial  postpyloric  ulcer.  This  negati\e  report  delayed  opera- 
tion for  the  duodenal  ulcer,  which  had  been  diagnosed  by  other 
means.  Two  days  later  the  patient's  symptoms  culminated  in  a 
definite  attack  of  acute  appendicitis,  for  which  an  emergency 
operation  was  performed.  The  clinical  diagnosis  of  duodenal 
ulcer  had  been  made  so  positively,  and  the  history  had  been  so 
definite  that  I  permitted  myself  to  dispense  with  a  complete  gastro- 
intestinal examination,  and  allowed  a  preconceived  theory  to 
distract  my  mind  from  considering  a  lesion  of  the  right  iliac  fossa 
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as  the  origin  of  the  spasm,  although  in  several  previous  cases  I 
had  recognized  a  similar  interrelation.  The  moral  of  this  is,  "  Don't 
let  a  perfectly  typical  history  of  some  condition  deter  you  from 
making  a  complete  examination." 

Permanent  Changes  in  the  Pars  Pylorica,  Pyloric  Sphinc- 
ter, and  Cap.  All  of  the  findings  described  thus  far  have  been 
direct  evidence  of  the  spasm  itself.  Let  us  now  consider  the 
roentgenological  findings  of  those  permanent  changes  which  result 
from  long-continued  spasms  of  the  pars  pylorica,  pyloric  sphincter, 
and  cap. 


Fu;     7. — Peimancnt   cIuuikl's  in  giistric  wall,   nsulting  from   Inng-contiiuKti  spasm 
of  pars  pj^lorica.    Proved  by  operation. 


Frequent  spasm  of  the  pars  i)ylorica  causes  a  contraction  of  the 
muscular  coat,  and  a  consequent  diminution  of  the  lumen  of  this 
region  as  compared  with  lumen  of  the  pars  media  and  pars  cardiaca. 
The  mucosa  and  submucosa  heap  up  into  deep  folds  and  attain  a 
permanently  puckered  appearance,  such  as  they  formerly  presented 
only  when  dominated  by  a  spasm.  The  region  lacks  pliability, 
presenting  unusually  broad  peristaltic  contractions,  but  exhibits 
a  regular  systole  and  diastole  (Fig.  7). 
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The  result  of  spasm  of  the  pyloric  sphincter  is  not  quite  so  char- 
acteristic. It  may  be  described  as  a  puckering  resembling  the  folds 
near  a  purse  string  that  had  been  tightly  drawn,  and  is  most 
prominent  during  the  stage  of  diastole,  M^hen  the  adjacent  tissue 
is  completely  relaxed  (Fig.  8).  The  sphincter  may  be  thicker 
than  normal,  but  at  some  stage  of  digestion  its  lumen  should  be 
distinctly  shown. 


FiLi.  S. — Permanent  changes  in  pj'loric  sphincter,   caused  by  constant  spasmodic 
constriction,  a  reflex  from  chronic  appendicitis.    Proved  by  operation. 


The  roentgenological  findings  of  permanent  changes  resulting 
from  spasm  of  the  cap  are  so  similar  to  those  of  postpyloric  ulcer 
that  the  two  conditions  are  sometimes  difficult  to  dift'erentiate. 
Such  a  case  is  illustrated  in  Fig.  9.  Roentgenographically  the 
cap  had  the  appearance  of  being  cicatricially  contracted  by  an 
ulcerative  process,  and  the  lesion  was  diagnosed  as  postpyloric 
ulcer.  Operation  revealed  chronic  appendicitis  and  redness  and 
swelling  of  the  cap  near  the  pylorus  without  any  evidence  of  ulcera- 
tion, ob^•iously  the  result  of  constant  reflex  spasmodic  contraction 
from  the  diseased  appendix. 

Gastric  Retention  without  Fylorospasm.  Having  dis- 
cussed overactivity  of  the  muscularis  as  a  functional  lesion  of  the 
pars  pylorica,  pyloric  sphincter  and  cap,  let  us  now  consider  lack 
of  activity  of  these  same  muscular  tissues. 

Although  lack  of  tonicity  is  undoubtedly  a  functional  disorder 
of  the  stomach,  and  as  such  is  related  to  our  subject,  yet  it  is  not 
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caused  by  a  lesion  at  some  distant  point,  so  far  as  we  know,  and 
should  therefore  be  omitted  here. 


Fig.  9. — Permanent  changes  in  cap,  resulting  from  long-continued  spasm,  a 
reflex  from  chronic  appendicitis.  Resembles  the  roentgenographical  appearance  of 
cicatricial  contraction  from  postpyloric  ulcer. 

Retention  in  Stomach  and  Cap  Due  to  Intiibition  of  Duo- 
denal Peristalsis.  Retention  in  the  stomach  and  cap  longer 
than  the  normal  time  required  for  digestion  is  a  roentgenological 
finrling  of  the  utmost  significance.  As  digestion  progresses  there 
often  ensues  a  diminution  or  complete  inhibition  of  propidsive 
duodenal  peristalsis  and  evacuation  of  the  cap  is  suspended  tem- 
porarily (Fig.  10).  At  the  same  time  gastric  peristalsis  may  still 
continue  and  even  increase  its  propulsive  power,  owing  to  the 
diminished  bulk  which  it  is  gripping.  Thus  the  cap,  being  rapidly 
filled  from  the  stomach  and  not  evacuated  by  the  duodenal  peri- 
stalsis, distends  during  the  later  stages  of  digestion  to  fuller  pro- 
portions than  before  (Fig.  10).  Sometimes  the  force  of  gastric 
peristalsis  is  sufficient  to  expel  the  chyme  through  the  cap  into  the 
descending  and  horizontal  duodenum,  but  so  long  as  the  jejunum 
remains  empty,  it  is  obvious  that  duodenojejunal  peristalsis  has 
stopped  functionating.  It  is  the  absence  of  this  agent  for  sucking 
the  food  from  the  cap  and  propelling  it  through  the  duodenum, 
which  explains  the  gastric  and  cap  retention  in  many  instances, 
for  it  cannot  be  contended  that  there  is  any  organic  or  functional 
disturbance  of  the  stomach  or  cap,  since  the  chyme  courses  through 
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them  freely,  nor  is  it  tenable  to  suppose  that  any  organic  obstruction 
exists  in  the  duodenum  or  jejunum,  as  the  chyme  rapidly  traversed 
this  region  at  an  earlier  stage  of  digestion. 


Cap  lA/eU 
cListe-ndcdL 


Ope-n     Cu-merj    cf 


Puloric  5phir»cteir 


Fig.   10. — Dilatation  of  terminal  ileum,  causing  inhibition  of  duodenal  peristalsis 
and  resultant  gastric  and  cap  retention. 

Dangers  of  Prolonged  Retention  in  the  Cap.  Retention 
in  the  cap  is  often  the  harbinger  of  organic  lesions  of  the  right 
hypochondrium.  It  may  cause  conditions  favorable  for  the  pro- 
duction of  postpyloric  ulcer.  As  has  been  stated  in  previous  com- 
munications the  cap  has  the  function  of  a  reservoir  or  second 
stomach,  where  it  is  probable  that  the  jfinishing  touches  of  proteid 
digestion  are  applied  to  the  small  amount  of  chyme  thus  isolated 
from  the  bulk  of  food  in  the  stomach.  That  the  strength  of  the 
gastric  juices  is  intensified  in  the  cap  may  be  inferred  from  the 
presence  here  of  the  glands  of  Brunner  and  Lieberkuhn,  If  duo- 
denal peristalsis  ceases  after  most  of  the  chyme  has  been  withdrawn 
from  the  stomach,  and  an  appreciable  amount  of  chyme  remains 
in  the  cap  for  a  much  longer  period  of  time  that  usual  (Fig.  11), 
is  it  not  reasonable  to  suppose  that  this  chyme  becomes  hyperacid 
from  oversaturation  with  the  juices  of  the  secretory  glands  of  the 
cap?    For  if  it  is  imprisoned  in  the  cap  without  being  diluted  by 
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Fig.    11. -Prolonged  retention  in  cap  after  evacuation  of  stomach,  duodenum,  and 

jejunum. 
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Fig.   12.-Distention  of  duct  of  Wirsung  and  ampulla  of  Vater  by  bismuth  ingesta. 
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weaker  chyme  from  the  stomach  or  neutralized  by  alkahne  solutions 
administered  for  this  purpose  an  excess  of  acid  must  result.  Is  it 
not  likely,  therefore,  that  a  prolongation  of  this  condition  will 
destroy  the  muscular  coat,  particularly  if  the  mucosa  has  been 
bruised  or  broken  by  solid  particles  of  food  or  by  instrumentation? 
If  this  supposition  be  correct,  any  condition  which  diminishes, 
paralyzes,  or  inhibits  duodenojejunal  peristalsis  will  be  a  pre- 
disposing cause  of  postpyloric  ulcer. 

It  is  also  important  to  note  the  far-reaching  results  of  dilatation 
of  the  descending  and  horizontal  duodenum,  which  may  be  filled 
by  an  active  gastric  peristalsis  and  not  evacuated  for  a  long  time 
in  consequence  of  the  inhibition  of  duodenal  peristalsis.  The  over- 
distended  lumen  offers  no  resistance  to  the  expulsion  of  chyme 
through  the  duct  of  Wirsung  into  the  ampulla  of  \'ater  (Fig.  12), 
and  perhaps  even  into  the  common  or  cystic  duct.  This  indicates 
a  direct  source  of  gall-bladder  infection.^ 

Ill\c  Dilatation  a  Cause  of  Inhibition  of  Duodenal  Peri- 
stalsis. Iliac  stasis  has  been  the  all-absorbing  problem  of  late 
among  clinicians  and  surgeons  interested  in  gastro-intestinal 
lesions.  Although  roentgenological  evidence  has  played  an  im- 
portant role  in  the  diagnosis  of  this  condition,  interpretation  of 
the  findings  has  been  influenced  in  many  instances  by  the  pre- 
conceived theory  which  the  surgeon  or  practitioner  was  trying  to 
prove.  Case's  roentgenological  studies  of  the  ileocecal  region  are 
an  exception  to  this  rather  general  rule." 

Careful  observation  of  the  entire  gastro-intestinal  tract  at  different 
periods  after  ingestion  has  shown  that  the  inhibition  of  duodenal 
peristalsis  during  the  later  stages  of  digestion  is  usually  associated 
with  a  distention  or  dilatation  of  the  terminal  portion  of  the  ileum. 
It  has  been  noted  that  as  the  chyme  accumulates  in  and  distends 
the  ileum,  duodenal  peristalsis  diminishes.  The  replete  ileum,  no 
longer  a  hungry  gut,  apparently  exerts  its  influence  to  prevent 
overfilling  by  cutting  oft"  the  supply  from  above.  The  connecting 
link  between  the  gastroduodenal  and  ileocecal  regions  may  be  a 
chemical  reflex.  I  suspect  that  when  the  ileum  becomes  replete 
it  curtails  through  a  reflex  the  amount  of  bile  and  pancreatic 
secretions,  so  that  the  alkalinity  of  the  duodenal  juices  is  not  suffi- 
ciently strong  to  neutralize  the  acid  or  hyperacid  chyme  expelled 
from  the  stomach  and  rendered  more  acid  by  the  secretions  of  the 
cap.  Hence  there  ensues  a  cessation  of  the  alternating  alkaline 
and  acid  reactions  of  the  descending  duodenum,  the  exciting  cause 
for  the  propulsive  duodenal  peristalsis,  whicli  normally  evacuates 

*  A  like  duodenal  dilatation  may  also  be  caused  by  an  organic  obstruction  at  the 
duodenojejunal  junction,  by  pressure  from  the  mesentery  vessels,  or  by  adhesions. 

'  Case,  X-ray  Observations  on  Colonic  Peristalsis  and  Antiperistalsis,  with  Special 
Reference  to  the  Function  of  the  Ileocolic  Valve,  Read  before  International  Congress, 
London,  August,  1913;  X-ray  Studies  of  the  Ileocecal  Region  and  the  Appendix, 
Amer.  Quart,  of  Roent.,  November,  1912,  p.  77. 
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the  cap  and  propels  the  food  through  the  duodenum  and  jejunum.^ 
This  theory  presupposes  some  such  chemical  influence  as  the  reflex 
described  by  Cannon,  Marbeau,  and  Mehring,  except  that  it  con- 
trols the  propulsive  duodenal  persistalsis  instead  of  the  pyloric 
sphincter.  I  have  observed  time  and  time  again  that  if,  after  the 
contents  of  the  stomach  and  cap  have  remained  stationery  for  some 
time,  the  ileum  be  partly  evacuated  a  rehabilitation  of  duodenal 
peristalsis  will  be  established  forthwith  and  food  may  be  seen  leaving 
the  cap  and  passing  forward  through  the  jejunum. 

When  gastric  achylia  exists  it  may  be  that  this  reflex  is  materially 
altered,  as  the  chyme  is  neutral  or  only  slightly  acid,  and  can  be 
rendered  alkaline  by  the  duodenal  secretions  with  great  rapidity. 
This  would  account  for  the  rapid  evacuation  of  the  stomach  in 
some  cases  of  gastric  cancer. 

Having  demonstrated  that  gastroduodenal  retention  may  be 
caused  by  the  inhibition  of  duodenal  peristalsis,  and  having  asso- 
ciated this  inhibition  with  a  surfeited  ileum,  one  next  seeks  to 
discover  why  the  ileum  does  not  rid  itself  of  an  oversupply  by 
passing  it  forward  into  the  cecum. 

Roentgenological  evidence  indicates  that  iliac  stasis  or  rather 
iliac  dilatation  may  be  caused  by 

1.  Incomplete  evacuation  or  fecal  impaction  in  the  cecum  and 
ascending  colon. 

2.  Various  types  of  membranes  and  veils  involving  the  colon 
and  terminal  cecum. 

3.  Kinks  of  the  terminal  portion  of  the  ileum. 

4.  Insufficiency  of  the  ileocecal  valve. 

5.  Chronic  appendicitis  (primary  or  secondarily  from  adhesions, 
either  before  or  after  its  removal). 

All  of  these  conditions  may  be  recognized  and  diflferentiated 
from  each  other  with  a  remarkable  degree  of  accuracy  by  a  thorough 
roentgenological  examination,  preferably  in  conjunction  with  a 
serial  roentgenographical  examination  of  the  stomach  and  duo- 
denum. 

The  symptoms  of  iliac  stasis  are  rather  varied  because  sometimes 
the  symptoms  of  the  cause  prevail,  and  sometimes  the  symptoms 
of  the  effect  prevail,  particularly  those  referable  to  the  stomach 
and  cap.  These  symptoms  will  be  considered  under  the  discussion 
of  each  cause. 

Colonic  Stasis.  Colonic  stasis  is  perhaps  the  most  common 
cause  of  iliac  stasis.  Since  the  time  when  man  dispensed  with 
forefeet  and  assumed  the  erect  posture  it  has  been  up-hill  work  for 
the  ascending  colon  to  evacuate  itself.  Overdistention  of  the  cecum 
and   ascending   colon   constitutes   a   large   proportion    of   colonic 

'  If  I  have  delved  furtlier  into  the  causes  of  tliese  rociitKeiiological  fuidiiigs  than  my 
experience  as  a  physiolonist  will  justify,  perhaps  my  suppositions  may  stimulate  some 
physiologist  to  prove  or  disprove  these  theories. 
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stasis.  The  dilatation  and  atony  of  this  region  is  partl\-  compen- 
sated for  by  the  active  peristalsis  of  the  terminal  portion  of  the 
ileum.  In  proof  of  this,  bismuth  impregnated  feces  will  be  observed 
in  the  cecum  much  longer  after  a  bismuth  meal  followed  by  a 
period  of  fasting  than  after  a  bismuth  meal  followed  by  the  in- 
gestion of  food  or  possibly  water.  If  the  stasis  (or  constipation) 
in  the  ascending  colon  is  i)ersistent,  unusual  energy  is  demanded 
from  the  peristalsis  of  the  terminal  ileum.  When  its  strength 
is  not  sufficient  to  break  the  blockade,  delayed  evacuation  results, 
accompanied  by  a  chain  of  symptoms,  perhaps  referable  directly 
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Fig.   1.3. — Stasis  in  cecum  seventy-eight  hours  after  ingestion. 


to  the  exciting  cause,  "cecal  constipation,"  or  perhaps  referred 
to  the  stomach  and  cap,  as  suggested  earlier  in  this  article.  To 
overcome  this  obstruction,  bismuth  impregnated  chyme  may  be 
seen  frequently,  forcing  its  way  up  through  the  fecal  accumulations 
in  the  cecum  and  ascending  colon,  or  the  next  meal  succeeding 
the  bismuth  meal  may  be  observed  working  up  through  the  ascend- 
ing colon  (Fig.  13).  If  in  such  cases  the  cecum  and  ascending 
colon  can  be  evacuated  by  properly  applied  manipulation,  massage 
or  even  catharsis,  previous  to  the  ingestion  of  more  food,  stasis 
of  food  in  the  terminal  ileum  will  thus  be  diminished,  and  often 
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the  sastric  or  duodenal  symptoms  referred  to  the  right  hypochon- 
drium tin  be  reheved.  Moreover,  lesions  in  this  region  of  a  much 
more  serious  character  may  perhaps  be  prevented. 


r:o.   14.-Pericolonic  veil,  involving  ascending   colon.     Proved    by    operation. 

MEMBRANES  AND  VEILS.  The  various  types  of  ^^il.mKlme^ 
l)ranes  involving  the  cecum,  ascending,  and  fir.t  portion  ot  tl 
tr^'vere  colon  undoubtedly  cause  an  iliac  stasis  either  diroctl> 
bv  XXg  the  colon  or  terminal  ileum,  or  indirectly  by  the  asso- 
cL^Tl^tipation  which  blocks  iliac  7--;;-;  J^^^,^^ 
mav  be  diagnosed  with  a  great  degree  ot  certaint>  l^>  ^^^^^fff"^^^ 
rnnhv  preferablv  combined  with  roentgenoscopy.  Ihe  dra^Mng 
in  of'  thfcccum,  tlie  irregular  filling  defects  m  the  colon,  and 
pLtllarly  the  "double-barrel  shotgun"  appearance  ot  the  ascend- 
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iiig  and  first  portion  of  the  transverse  colon,  referred  to  by  George, 
are  very  characteristic  roentgenological  findings  (Fig.  14).  Such 
conditions  are  undoubtedly  important  factors  in  the  cause  of 
obscure  symptoms  referred  to  the  stomach  and  cap,  particularly 
those  associated  with  hyperchlorhydria,  and  should  be  searched 
for  when  the  right  hypochondrium  fails  to  reveal  the  seat  of  the 
trouble.  Sometimes  the  direct  symptoms  of  constipation  are  so 
severe  that  the  presence  of  gastroduodenal  symptoms  is  entirely 
overlooked. 

I  fear  that  the  treatment  of  these  conditions  is  not  so  simple 
as  some  surgeons  would  lead  us  to  think.  One  group  of  surgeons 
will  split  these  membranes,  remove  the  veils,  and  watch  the  colon 
pop  out  of  its  cage,  belie^•ing  that  the  patient  is  freed  from  symptoms 
forever.  Unfortunately  they  are  likely  to  return,  renewed  by  the 
conditions  which  originallj'^  caused  them,  or  by  the  trauma  of 
manipulation  from  surgical  procedure.  In  other  cases  where  there 
is  atony  and  dilatation,  some  surgeons  attempt  to  reduce  the  size 
of  the  colon  and  hold  it  in  position  by  artificiall}'  producing  the 
conditions  which  the  aforementioned  group  of  surgeons  try  to 
destroy.  The  most  successful  method  of  surgical  treatment  for 
such  cases  could  be  determined  by  postoperative  roentgenological 
investigations  in  conjunction  with  careful  clinical  observations. 

Kinks  in  the  Terminal  Portion  of  the  Ileum.  Kinks  in  the 
terminal  portion  of  the  ileum,  either  with  or  without  mobile  cecum, 
undoubtedly  do  occur  and  cause  the  group  of  symptoms  described 
by  Lane  and  recognized  by  others.  But  these  kinks  are  a  rare 
rather  than  frequent  cause  of  iliac  stasis.  I  was  told  by  Dr.  Jordan, 
who  has  made  roentgenological  examinations  of  many  of  Mr.  Lane's 
cases,  that  the  roentgenological  finding  on  which  he  bases  the 
diagnosis  of  kinks  of  the  terminal  jiortion  of  the  ileum  is  immobility 
of  this  region  to  palpation  under  fluoroscopic  examination,  and 
that  the  presence  or  absence  of  iliac  stasis  is  not  so  important  a 
factor.  On  several  occasions  I  have  been  able  to  recognize  kinks 
of  the  terminal  ileum  with  dilatation  of  the  proximal  ileum,  and 
I  have  been  able  to  demonstrate  them  to  even  the  most  skeptical 
observer  (Figs.  15  and  16).  When  a  kink  really  exists  and  causes 
iliac  stasis  and  dilatation,  especially  if  it  is  associated  with  symptoms 
surgery  for  its  relief  is  undoubtedly  indicated.  The  frequency  with 
which  symptoms  of  these  lesions  are  referred  to  the  stomach  or 
duodenum,  sometimes  associated  with  organic  lesions,  viz.,  ulcers 
and  adhesions,  as  described  by  Mr.  Lane,  should  be  strongly 
emphasized.  But  that  iliac  kinks  and  the  associated  group  of 
symptoms  and  pathology  occur  with  anything  like  the  frequency 
that  some  observers  would  lead  us  to  think,  or  that  iliac  stasis 
is  caused  solely  or  largely  by  kinks  of  the  terminal  portion  of  the 
ileum,  is  doubtful,  as  evidenced  by  the  roentgenological  findings. 
Therefore,  operative  procedure  intended  for  the  relief  of  kinks  in 
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jTjQ    15.— Lane's  kink.    Proved  by  operation. 


Fig    16 —Lane's  kink.    Proved  by  operation. 
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the  terminal  portion  of  the  ileum  will  not  cure  all  cases  of  iliac 
stasis,  nor  relieve  their  associated  symptoms.  Furthermore,  if  the 
stasis  is  not  caused  by  a  kink,  operative  procedure  may  aggravate 
the  symptoms. 
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J'k;.  17. — Distention  of  small  intestine,  caused  by  the  passage  of  a  bismuth  clyster 
through  an  incompetent  ileocecal  valve. 

Insufficiency  of  the  Ileocecal  Valve,  Insufficiency  of  the 
ileocecal  valve  is  a  condition  which  I  first  recognized  in  1902 
Figs.  17  and  18).  Out  of  the  cases  examined  since  that  time  I 
have  observed  about  200  cases  of  this  irregularity,  and  have  used 
every  effort  to  arouse  the  interest  of  surgeons  and  practitioners 
in  the  subject  without  success.  Even  now  in  cases  where  the  clysma 
passes  all  the  way  to  the  duodenum,  and  the  patients  present  marked 
abdominal  symptoms,  surgeons  and  practitioners  refuse  to  attribute 
any  significance  to  this  finding.  I  find  that  the  only  way  I  can 
interest  them  is  to  ask  if  they  would  expect  symptoms  if  they  fed 
their  patients  feces  removed  from  the  colon.  I  have  failed  to 
report  this  group  of  cases,  at  first  because  the  question  of  tuber- 
culosis occupied  my  attention,  and  later  because  my  efforts  were 
concentrated  on  gastroduodenal  lesions.     Kraus,  Schwartz,  Kolz- 
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knecht,  and  more  recently  Groedel  and  Dietlan,  have  reported 
roentgenographical  observations  of  ileocecal  insufficiency.  Case 
has  published  an  article,  and  on  several  occasions  demonstrated 
slides,  showing  the  frequency  with  which  this  lesion  manifests 
itself.  Its  clinical  aspects  have  been  described  by  Kellogg,^  who 
has  recently  devised  an  operation  for  repairing  an  incompetent 
valve,  and  a  method  of  constructing  an  artificial  one,  which  will 
undoubtedly  create  a  great  interest  in  the  whole  subject. 


Fig.    18. — Distention   of  small  intestine,  caused  by  the  passage  of  a  bismuth  clyster 
through  an  incompetent  ileocecal  valve. 


Some  of  my  cases  of  ileocecal  insufficiency,  particularly  the 
first  ones  that  I  recognized  as  such,  where  the  bisnnitii  had  passed 
a  long  distance  up  the  small  intestine,  were  associated  with  peri- 
odical attacks  of  nausea,  vomiting,  fever,  prostration  and  iieadache, 

'  Kellogg,  Surgery  of  the  Ileocecal  Valve,  Surg.,  Gyn.,  and  Obst.,  November, 
1013;  Inconipotoncy  of  Ileocecal  Valve,  Med.  Record,  New  York,  .Tune  21,  191.3. 
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and  with  cramping  abdominal  pain,  especially  marked  in  the 
right  quadrant  of  the  abdomen.  This  is  the  grouj)  of  symptoms 
which  has  been  attributed  to  a  variety  of  causes,  such  as  bilious 
attack,  migraine,  auto-intoxication,  and  frequently  ap])endicitis.  In 
some  cases  if  the  symptoms  were  sufficiently  indefinite,  the  patient 
was  permitted  to  retain  his  appendix,  at  least  temporarily,  in  case 
it  had  not  already  been  removed. 

Reflecting  on  the  roentgenological  evidence,  it  occurred  to  me 
that  this  group  of  obscure  symptoms  was  very  likely  due  to  the 
influx  of  large  quantities  of  feces,  loaded  with  bacteria  and  their 
products,  from  the  colon,  where  they  are  normal,  into  the  small 
intestine,  which  is  relatively  sterile  compared  with  the  colon.  To 
increase  my  confidence  in  this  theory,  I  found  that  the  severity 
of  the  symptoms  was  proportionate  to  the  length  of  the  small 
intestine  which  the  cecal  contents  traversed.  Many  cases  were 
observed,  presenting  a  mild  degree  of  insufficiency,  and  the  accom- 
panying symptoms  were  only  slight,  or  if  acute,  the  attacks  occurred 
at  long  intervals.  Kellogg  and  Case  have  already  referred  to  the 
iliac  stasis,  caused  by  or  associated  with  this  lesion,  and  my  ex- 
perience corroborates  their  obserAations. 

The  importance  of  ileocecal  insufficiency  justifies  a  communica- 
tion limited  to  that  subject  alone,  but  it  is  impossible  to  consider 
it  further  in  this  communication,  where  it  has  been  introduced 
merely  as  one  of  the  potent  factors  in  iliac  stasis,  and  consequently 
in  spasmodic  and  organic  lesions  of  the  stomach  and  cap. 

Chronic  Appendicitis.  The  roentgenological  findings  of  chronic 
appendicitis  are  of  immense  diagnostic  importance.  The  appendix, 
partially  or  completely  filled,  has  occasionally  been  found  by  many 
roentgenologists,  and  reported  at  meetings  or  perhaps  exhibited 
as  a  monstrosity.  But  Case  and  George  deserve  the  credit  of 
observing  the  appendix  roentgenographically  often  enough  to 
justify  them  in  drawing  conclusions  as  to  the  significance  of  its 
roentgenological  appearance.  Case  states  that  the  appendix  ma>' 
be  shown  in  about  50  per  cent,  of  the  cases  by  milking  the  bisnuith 
into  its  lumen.  George  maintains  that  he  can  show  an  appendix 
in  eight  cases  out  of  ten,  if  it  has  not  been  removed.  He  finds  that 
the  appendix  of  a  child  is  readily  filled  by  manipulation,  but  so 
rapidly  evacuated  that  it  is  difficult  to  roentgenograph  it.  It  is 
doubtful  if  the  mere  filling  of  the  appendix  is  of  pathological  signifi- 
cance. But  as  Case  has  already  declared,  much  information  may 
be  derived  by  examining  it  roentgenographically.  It  is  possible  to 
determine  its  size,  shape,  and  position,  the  presence  or  absence 
of  areas  of  constriction  or  permanent  kinks,  and  whether  or  not 
it  is  adherent  to  adjoining  viscera.  A  persistent  fleck  of  bismuth, 
remaining  therein  for  several  days,  is  an  important  finding,  indi- 
cating incomplete  evacuation.  If  this  phenomenon  is  accompanied 
by  spasmodic  constriction  of  the  cap  or  pars  pylorica,  and  the 
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stomach,  small  intestine,  and  colon  show  no  evidences  of  an  organic 
lesion,  there  can  be  little  doubt  that  the  symptoms  are  due  to  chronic 
appendicitis.  Even  when  the  appendix  is  not  visible  to  corroborate 
one's  suspicions,  the  cause  of  the  spasm  may  often  be  attributed 
to  the  appendix  with  considerable  certainty,  especially  if  the  entire 
gastro-intestinal  tract  presents  an  otherwise  perfectly  normal 
appearance  (Figs.  6  and  9). 

Diagnostic  Value  of  Roentgenology.  It  may  be  contended 
from  a  scientific  stand-point  that  some  of  these  deductions  regarding 
the  association  of  one  lesion  with  another  are  not  sufficiently 
proved.  This  may  be  true,  but  all  inferences  aside,  the  bare  facts 
definitely  shown  by  the  roentgenological  findings  are  sufficient 
to  keep  the  scientific  investigator  busy  for  the  next  decade  proving 
or  disproving  their  association  with  each  other.  If  our  observations 
be  correct,  and  we  have  a  wealth  of  material  to  prove  that  they  are 
correct,  how  vast  is  the  field  of  functional  gastro-intestinal  dis- 
turbances thus  opened  up,  w^hereon  roentgenology  is  destined  to 
throw  the  light  which  will  reveal  obscure  lesions  that  have  hitherto 
escaped  detection  by  other  methods  of  examination. 

When  the  first  alarm  is  sounded  this  search  light  should  be  put  in 
action,  lest,  as  Mayo  warns,  we  deluge  the  alarm  box  and  ignore 
the  flames.  If  the  roentgenologist  is  given  an  opportunity  to  make 
a  complete  examination,  he  can  determine  with  a  reasonable  degree 
of  certainty  whether  a  torrent  of  surgical  procedure  is  needed  to 
extinguish  the  fire,  or  perhaps  he  may  find  that  the  chemical  engine 
of  hygiene,  correct  diet,  and  medication  is  suSicient.  All  of  the 
lesions,  with  the  exception  of  chronic  appendicitis,  may  be  diagnosed 
as  accurately  by  a  thorough  roentgenological  examination  as  by  the 
old-fashioned  exploratory  laparotomy.  Moreover,  the  roentgeno- 
logical diagnosis  can  be  made  without  loss  of  time  or  strength  to  the 
patient,  and  indicates  whether  medical  or  mechanical  treatment 
will  suffice  or  that  surgical  procedure  is  necessary. 
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The  Protein  Split  Products  in  Relation  to  Immunity  and 
Disease.  By  Victor  C.  Vaughan,  ^I.D.,  LL.D.,  Dean  of  the 
Department  of  Medicine  and  Surgery  of  the  University  of 
Michigan;  Victor  C.  Vaughan,  Jr.,  M.D.,  A.B.,  in  charge  of 
the  Tuberculosis  Work  of  the  Detroit  Board  of  HeaRh,  and  J. 
Walter  Vaugil\n,  M.D.,  A.B.,  Junior  Attending  Surgeon  to 
Harper  Hospital,  Detroit.  Pp.  476;  34  illustrations.  Philadelphia 
and  New  York:    Lea  &  Febiger,  1913. 

This  volume  is  a  summary  of  the  contributions  of  the  Vaughans 
and  their  associates  to  the  mechanism  of  disease.  There  are  three 
distinct  phases  to  this  work: 

First,  the  isolation  of  a  common  poisonous  radical  or  "archon," 
common  to  all  true  proteins,  of  animal,  vegetable,  and  bacterial 
origin,  which  they  studied.  This  substance  was  not  found  in  pure 
gelatin,  which,  it  will  be  remembered,  is  a  protein  deficient  in  certain 
aromatic  amino-acids,  notably  tyrosin.  This  poisonous  deficient 
substance  (or  substances)  is  of  unknown  chemical  composition, 
but  the  physiological  effects  produced  by  it  in  experimental  animals 
suggest  that  it  may  be  similar  to  or  even  identical  with  beta- 
imidazole-ethylamin  (histamin  or  ergamin).  Histamin  may  be 
obtained  from  histidin,  one  of  the  amino-acids  constantly  found  in 
true  proteins,  by  the  removal  of  the  carboxyl  group.  The  poisonous 
archon,  furthermore,  seems  to  be  closely  related  physiologically 
to  the  "anaphylatoxin"  described  more  recently  by  Friedburger, 
and  it  may  be  synonymous  with  the  so-called  endotoxin  of  many 
bacteria.  Friedburger's  anaphylatoxin,  the  endotoxins  of  bacteria, 
and  Vaughan's  archon  agree  in  one  important  particular:  They 
appear  to  be  poisonous  and  not  toxins  in  the  bacterial  sense,  that 
is,  they  do  not  stimulate  antibody  formation  when  they  are  injected 
into  susceptible  animals.  True  toxins  stimulate  antibody  forma- 
tion in  susceptible  animals  under  appropriate  conditions. 

Secondly,  the  effects  of  injecting  the  poisonous  archon  into 
experimental  animals.  Small  amounts,  0,5  mg.  approximately, 
injected  intravenously  kill  guinea-pigs  of  average  size  within  a 
very  short  time:  the  symptoms  induced  vary  with  the  size  of  the 
dose.  Fatal  amounts  induce  symptoms  essentially  those  described 
by  various  observers  as  acute  anaphylactic  shock,  and  the  post- 
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mortem  lesions  are  similar.  The  authors  direct  attention  to  the 
similarity  of  these  symptoms  with  those  following  the  injection 
of  a  homologous  protein  in  a  previously  sensitized  animal.  They 
believe  the  same  protein  is  concerned  in  either  case. 

Thirdly,  the  protein  of  the  second  injection  in  the  sensitized  animal 
is  broken  down  in  vivo  by  ferments  which  are  elaborated  by  the 
tissue  cells  of  the  animal  in  response  to  the  first  injection  of  protein. 
This  entire  process  is  conceived  by  Vaughan  to  be  one  of  parenteral 
digestion  to  free  the  tissues  of  the  host  from  the  alien  protein. 
Among  the  products  of  the  breakdown  of  protein  in  a  sensitized 
animal  is  a  substance  resembling  beta-imidazole-ethylamin.  If 
this  substance  is  liberated  in  a  comparatively  free  state  and  in 
considerable  amounts  the  animal  dies  acutely.  If  the  protein  is 
broken  down  in  such  a  manner  that  this  substance  is  liberated, 
combined  to  a  greater  or  lesser  extent  with  other  substances,  or 
liberated  in  very  small  amounts,  the  symptoms  are  correspondingly 
modified.  Vaughan  obtains  this  poisonous  substance,  which  in 
vivo  is  produced  by  the  action  of  specific  intracellular  ferments, 
by  boiling  protein  with  alcoholic  caustic  potash.  According  to 
Vaughan,  therefore,  the  substance  which  he  believes  is  closely 
related  to  beta-imidazole-ethylamin  is  the  same  as  that  produced 
in  a  sensitized  animal  following  a  second  injection  of  protein  and 
which  causes  acute  anaphylactic  death.  The  writers  call  attention 
to  the  effects  of  injecting  protein  parenterally  at  inter^•als  frequent 
enough  to  prevent  sensitization  such  injections  very  frequently 
result  in  the  production  of  temperature  curves  and  even  lesions 
resembling  strikingly  those  of  certain  of  the  well-known  diseases, 
as,  for  example,  typhoid. 

These  observations,  and  they  are  supported  by  a  great  deal  of ; 
experimental  evidence,  have  led  to  the  ^  aughan  theory  of  the 
mechanism  of  disease,  particularly  that  of  bacterial  causation. 
According  to  this  theory,  bacteria  (alien  protein)  which  develop 
in  the  tissues  of  the  host  lead  to  the  formation  of  a  specific  ferment 
which  will  break  down  the  protein  of  the  bacterial  bodies.  During 
the  interval  which  elapses  between  the  first  appearance  of  the 
bacteria  in  the  tissues  and  the  maturation  of  this  ferment  no  clinical 
symptoms  are  apparent.  This  is  the  incubation  period  of  the  disease. 
When  the  ferment  is  mature  it  acts  upon  the  bodies  of  the  bacteria 
which  are  in  the  tissues,  digests  them  parenterally,  and  liberates 
in  greater  or  lesser  amounts  the  poisonous  archon.  The  parenteral 
liberation  of  this  poison  is,  according  to  Vaughan,  the  factor  which 
determines  the  clinical  symptoms  of  the  disease  and  to  a  very 
considerable  extent  the  nature  of  the  pathological  lesions.  The 
authors  state  dogmatically  that  the  clinical  and  pathological 
manifestations  of  disease  are  attributable  to  the  parenteral  break- 
down of  j^rotein  (bacteria)  in  the  tissues  of  the  host.  The  nature 
and    extent    of  this    development  and    its    location  in    the  body 
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determine  the  clinical  course  and  pathological  lesions  of  the  disease. 
The  incubation  period  of  a  microbic  disease,  therefore,  is  that  time 
which  elapses  between  the  initial  development  of  the  invading 
organism  in  the  tissues  of  the  host  and  the  time  required  for  the 
host  to  perfect  a  specific  ferment,  or  perhaps  ferments,  to  break 
down  this  alien  protein.  This  brings  the  mechanism  of  disease 
into  a  distinct  relationship  with  hypersensitiveness  of  anaphylaxis. 

This  work  is  unique  and  important.  It  places  the  mechanism 
of  disease  upon  a  chemical  basis.  There  are  two  features  of  the 
theory,  however,  which  require  amplification: 

First,  it  is  rather  difficult  to  conceive  of  ferment  activity  pro- 
ceding  rapidly  enough  in  vivo  to  effect  the  cleavage  of  the  protein 
molecule  necessary  to  liberate  this  archon  is  sufficient  amounts 
within  the  few  minutes  which  elapse  between  the  injection  of 
protein  in  the  sensitized  animal  and  its  death  from  acute  anaphy- 
lactic shock. 

Secondly,  it  is  not  clear  how  the  rapidly  fatal  septicemias  in  which 
death  may  occur  within  eighteen  hours  of  the  initial  infection  can 
be  explained  upon  this  theory. 

These  objections  may  be  purely  academic,  however,  as  ^'aughan 
has  stated  very  definitely  that  much  remains  to  be  done  before  the 
entire  mechanism  of  disease  is  finally  elucidated.  The  discussion 
of  the  experimental  details  and  the  exposition  of  the  theory  which 
is  based  upon  this  experimental  work  is  very  clear  and  very  direct, 
and  this  work  marks  an  important  advance  in  medical  science. 

A.  1.  K. 


Modern  Medicine:  Its  Theory  and  Practice.  In  Original 
Contributions  by  American  and  Foreign  Authors.  Edited 
by  Sir  William  Osler,  Bart.,  ^I.D.,  F.R.S.,  Regius  Professor 
of  Medicine  in  Oxford  University,  England;  Honorary  Professor 
of  ^ledicine  in  Johns  Hopkins  University,  Baltimore;  formerly 
Professor  of  Clinical  Medicine  in  the  University  of  Pennsylvania, 
Philadelphia,  and  in  McGill  University,  ^lontreal;  and  Tiio.%l\s 
]McCrae,  ]M.D.,  Professor  of  ^Medicine  in  the  Jefferson  ^ledical 
College,  Philadelphia ;  P'ellow  of  the  Royal  College  of  Physicians, 
Lonrlon;  formerly  Associate  Professor  of  Medicine  in  Johns 
Hopkins  University,  Baltimore.  In  five  octavo  volumes.  Second 
edition.  Vol.  I:  Pp.  109.3;  43  engravings  and  33  plates.  Vol. 
II:  Pp.  1144;  56  engravings  and  20  plates.  Philadelphia  and 
New  York:   Lea  &  Febiger,  1914. 

To  those  who  had  the  opportunity  of  observing  the  widespread 
enthusiasm  and  approval  that  was  accorded  the  first  edition  of 
Osier's  Modern  Medicine  it  will  occasion  no  surprise  to  learn  that 
less  than  four  vears  after  the  last  volume  of  the  first  edition  was 
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published  the  first  vokimes  of  the  new  second  edition  have  begun 
to  appear.  That  the  entire  edition  of  a  great  system  of  medicine 
in  seven  volumes  should  be  so  rapidly  exhausted  is  a  more  eloquent 
tribute  to  the  value  and  success  of  the  work  than  any  approbation 
which  the  pen  of  a  reviewer  can  ever  hope  to  bestow. 

The  new  edition,  of  which  two  volumes  have  recently  been 
issued,  is  new  in  fact  as  well  as  in  name.  Under  the  able  super- 
vision of  Sir  William  Osier  and  Thomas  McCrae,  so  much  re- 
arrangement, revision,  and  alteration  has  taken  place  that  the  new 
volumes  deserve  careful  consideration  and  review.  In  the  preface 
the  editors  announce  that  in  the  new  edition  the  number  of  volumes 
is  to  be  reduced  from  seven  to  five.  This  reduction  has  been  accom- 
plished by  increasing  the  size  of  the  page,  augmenting  the  number 
of  pages  in  each  volume,  and  by  omitting  the  introductory  chapters 
and  historical  sections  that  appeared  in  the  first  edition,  together 
with  certain  articles  on  subjects  that  have  undergone  little  or  no 
change  during  the  past  few  years. 

A  comparison  of  the  original  edition  with  Volmnes  I  and  II 
of  the  new  edition,  shows  that  radical  changes  have  been  made 
in  their  contents  and  arrangement.  The  new  Volume  I  is  devoted 
to  bacterial  diseases,  infectious  diseases  of  unknown  origin,  non- 
bacterial fungus  infections,  and  the  mycoses.  This  virtually  was 
the  contents  of  Volume  II  and  part  of  Volume  III  of  the  first  edition. 
On  the  other  hand,  the  second  volume  of  the  new  edition  takes  up 
protozoan  and  metazoan  infections,  diseases  due  to  physical 
agents,  intoxicants,  diseases  of  metabolism,  and  constitutional 
diseases,  all  of  which  were  discussed  in  the  first  volume  of  the 
older  work;  but  besides  this  the  new  Volume  II  also  includes  the 
section  on  diseases  of  the  respiratory  sj'stem,  which  occupied  half 
of  the  third  volume  of  the  first  edition.  In  short,  the  range  of 
subjects  considered  in  the  first  two  volumes  of  the  new  edition 
is  practically  the  same  as  was  contained  in  the  first  three  volumes 
of  the  original  edition. 

To  attempt  a  detailed  discussion  of  the  entire  contents  of  these 
volumes  is  perhaps  unnecessary  in  view  of  the  fact  that  the  \'arious 
articles  are  contributed  by  practically  the  same  eminent  group  of 
collaborators  whose  names  appeared  in  the  earlier  edition.  Certain 
features  in  the  new  volume  are,  however,  worthy  of  mention. 

In  Volume  I,  Hektoen's  admirable  article  of  introduction  to 
the  study  of  infectious  diseases  furnishes  an  excellent  review  of 
the  ]iresent-day  beliefs  on  infection  and  immunity.  Tj'phoid  fever 
is  discussed  by  McCrae  in  a  single  chapter  almost  fifty  pages 
shorter  than  was  his  original  contribution  of  five  chapters.  Such 
condensation  is  tyj^ical  of  the  new  edition,  and  for  the  most  })art 
has  been  accomplished  by  shortening  the  etiological  and  patho- 
logical considerations.  The  original  articles  on  lobar  pneumonia 
were  written  by  the  late  John  II.  ^Nlusser  and  George  W.  Norris, 
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whereas  the  present  contribution  is  more  condensed,  and  is  by 
Norris  alone.  Three  chapters  are  devoted  to  tuberculosis.  Its 
history  and  etiology  are  discussed  by  Baldwin,  the  pathology 
of  tuberculosis  by  MacCallum,  while  the  clinical  aspects  of  the 
disease  are  taken  up  by  LawTason  Brown.  In  the  earlier  edition 
five  chapters  were  devoted  to  this  subject.  The  new  article  on 
toxemia,  septicemia,  and  pyemia  is  written  by  R.  'M.  Pearce  and 
J.  Harold  Austin  instead  of  by  the  former  alone.  The  chapter 
on  ]\Ialta  fever,  by  Sir  David  Bruce,  has  been  thoroughly  revised 
by  George  C.  Low.  In  this  new  volume  smallpox,  vaccination, 
chickenpox,  scarlet  fever,  measles,  tj-phus,  yellow  fever,  etc.,  are 
grouped  respectively  under  diseases  of  doubtful  or  unknown 
etiology.  Councilmann's  contributions  on  smallpox  and  chicken- 
pox  have  been  revised  by  E.  J.  G.  Beardsley,  and  jMcCollom  in 
his  article  on  scarlet  fever  has  been  assisted  by  Edwin  H.  Place. 
Thomas  ^NlcCrae  has  revised  the  article  on  yellow  fever  written 
by  the  late  James  Carroll.  In  this  new  volume  the  well-known 
introductory  chapter  by  Sir  William  Osier  and  Professor  Adami's 
contribution  on  predisposition  and  immunity  are  omitted.  In 
spite  of  this  omission  the  new  volume  contains  156  pages  more 
than  did  the  first  volume  of  the  earlier  edition. 

In  Volume  II,  under  protozoan  infections,  the  chapters  by  G.  X. 
Calkins  on  protozoa  and  that  by  L.  O.  Howard  on  mosquitoes, 
which  appeared  in  the  older  edition,  have  been  omitted.  The  sub- 
ject of  tr\'panosomiasis  by  Sir  David  Bruce  has  been  thoroughly 
revised  by  George  C.  Low.  The  chapter  on  relapsing  fevers, 
originally  furnished  by  McCrae,  has  been  entirely  rewTitten  by 
J.  Y.  Todd.  The  chapters  -wTitten  by  D.  L.  Edsall  on  diseases 
due  to  the  various  mineral  and  other  forms  of  chemical  poisoning 
have  been  somewhat  altered  and  revised  by  Normal  B.  Gwyn. 
The  section  on  beriberi  has  been  largely  rewritten  and  an  entirely 
new  chapter  on  pellagra  added  by  K.  Heberden  Beall.  Under 
metabolic  diseases  P.  B.  Hawk's  article  on  general  considerations 
of  metabolism  replaces  the  one  by  Chittenden  and  ^Mendel.  The 
entire  section  on  metabolic  disorders  has  been  revised  and  enlarged. 
The  final  section  of  Volume  II  deals  with  diseases  of  the  respiratory 
system.  The  contributors  to  this  group  of  articles  are  the  same 
as  in  the  first  edition,  with  the  exception  that  pneumothorax  is 
discussed  by  Frederick  T.  Lord  instead  of  by  Walter  B.  James. 
This  second  volume  is  316  pages  larger  than  was  the  original 
Volume  11. 

Judged  by  these  two  volumes  the  new  edition  of  Osier's  Modem 
Medicine  should  prove  even  a  more  valuable  and  popular  work 
than  did  the  first  edition.  Thoroughly  revised  in  every  detail, 
printed  in  a  larger,  clearer  type,  and  in  fewer  volumes,  it  is  safe 
to  predict  that,  like  its  predecessor,  this  edition  is  destined  to 
occupy  a  foremost  position  among  the  great  svstems  of  medicine. 

G.  M.  P. 
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Diseases  of  the  Stomach,  Including  Dietetic  and  Medicinal 
Treatment.  By  George  Roe  Lockwood,  M.D.,  Professor 
of  Clinical  IMedicine  in  the  Columbia  Universitj'';  Attending 
Physician  to  Bellevue  Hospital,  New  York.  Pp.  624,  with 
126  engravings  and  15  plates.  Philadelphia  and  New  York: 
Lea  &  Febiger,  1913. 

This  treatise  on  diseases  of  the  stomach  differs  from  many  similar 
works  in  that  it  is  based  almost  entirely  upon  the  personal  experi- 
ence of  the  author,  an  experience  unusually  varied  and  extensive, 
embracing  large  groups  of  cases,  both  from  hospital  and  private 
practice.  The  book  is  not  chiefly  a  summary  of  other  men's  works 
and  a  critical  review  of  their  opinions,  but  is  throughout  an  expres- 
sion of  Lockwood's  convictions  arrived  at  after  much  mature 
consideration  and  careful  study  of  ample  clinical  material.  This 
statement,  however,  must  not  be  construed  as  implying  that 
Lockwood  has  overlooked  the  work  of  others  or  has  furnished  a 
one-sided  discussion  of  the  subject,  on  the  contrary,  he  has  freely 
availed  himself  of  many  important  statistical  studies,  authoritative 
case  reports,  and  noteworthy  pathological  and  experimental  obser- 
vations. Indeed,  when  the  author's  conclusions  and  the  results 
of  his  experience  are  at  variance  with  those  of  other  gastro-enterolo- 
gists,  Lockwood  shows  no  narrow-minded  dogmatism,  but  frankly 
sets  forth  all  opposing  opinions  and  gives  a  fair  and  impartial 
discussion  of  the  controverted  subject. 

Lockwood  has  limited  his  book  strictly  to  gastric  disorders, 
and  has  avoided  any  systematic  discussion  of  the  intestines  or 
the  accessory  organs  of  digestion.  Nevertheless,  he  has  not  lost 
sight  of  the  important  relationship  that  exists  between  various 
gastric  conditions  and  disease  of  the  appendix,  intestines,  biliary 
tract,  circulatory  and  nervous  systems,  etc.  In  fact,  his  final 
chapter  is  devoted  particularly  to  a  consideration  of  this  phase 
of  the  subject.  He  follows  the  best  recognized  pathological  and 
clinical  classifications  in  his  divisions  of  the  subject.  He  first 
takes  up  the  acute  inflammatory  conditions  of  the  stomach.  The 
discussion  of  chronic  gastritis  in  its  various  forms  which  follows 
is  an  unusually  clear  and  satisfactory  account  of  conditions  which 
too  frequently  are  inadequately  described.  In  the  chapter  on 
acute  and  chronic  ulcer  and  on  carcinoma  and  other  tumors  of 
the  stomach,  Lockwood  has  taken  into  consi(leratit)n  the  best 
present-day  views  of  both  surgeons  and  internists.  It  is  gratifying 
to  find  in  a  book  so  largely  medical,  a  chapter  devoted  to  acute 
dilatation  of  the  stomach,  a  subject  that  at  one  time  seemed  i)re- 
empted  by  the  surgeons.  Pyloric  stenosis,  both  congenital  and 
ac(iuired,  is  entered  into  with  extreme  care.  Diaphragmatic 
hernia,  eventration,  and  volvulus  are  accorded  unusually  detailed 
consideration.      The  chapter  on  gastroptosis  is  a  temperate  and 
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rational  presentation  of  a  subject  about  which  much  unsubstan- 
tiated speculation  and  many  radical  opinions  have  often  been 
expressed.  Hyperacidity  and  achylia  are  dealt  with  at  length 
and  on  the  whole  satisfactorily.  The  chapter  on  the  so-called 
gastric  neuroses,  is  an  admirable  commentary  on  the  advances 
which  have  occurred  in  medical  diagnosis  during  recent  years. 
Whereas  in  older  books  much  space  was  devoted  to  nervous  affec- 
tions of  the  stomach,  Lockwood  dismisses  the  entire  subject  in 
twenty-nine  pages,  in  the  course  of  which  he  emphatically  warns 
that  the  group  of  nervous  diseases  of  the  stomach  is  a  diminishing 
one  and  that  the  diagnosis  is  frequently  unjustifiable  and  always 
dangerous. 

Not  the  least  useful  feature  of  the  book  is  the  careful  considera- 
tion given  to  treatment  which  is  presented  in  detail  and  in  a  way 
that  should  prove  of  decided  practical  value.  The  importance 
of  skiagraphy  in  gastric  diagnosis  is  emphasized  by  the  liberal 
number  of  excellent  pictures  of  .r-ray  plates  that  suital)ly  illustrate 
portions  of  the  text. 

Typographical  errors  are  few,  but  they  crop  out  here  and  there. 
For  example,  in  the  contents  under  Chapter  X,  "anatomy"  should 
evidently  be  atony;  again  on  page  190,  line  15.  "perforated" 
shoidd  be  performed. 

Lockwood's  book  is  a  well-balanced,  interesting,  and  scientific 
account  of  diseases  of  the  stomach,  and  should  prove  of  great 
help  to  all  who  are  confronted  with  the  many  perplexing  problems 
in  diagnosis  and  treatment  presented  hv  gastric  conditions. 

G.  M.  P. 


Principles  of  Surgery.  By  W.  A.  Bryax.  A.M.,  M.D.,  Pro- 
fessor of  Surgery  and  Clinical  Surgery  at  \  anderbilt  T'nixersity, 
Nashville,  Tennessee.  Pp.  (»77;  224  illustrations.  Philadelphia 
and  London:    W.  B.  Saunders  Company,  11(13. 

This  is  a  small  volume,  which  might  have  been  made  .still  smaller 
by  proper  condensation.  It  includes  much  more  than  funda- 
mental principles,  and  as  a  consequence  these  very  principles 
are  not  presented  with  sufficiently  dogmatic  terseness.  Princij)les 
are  the  beginnings  of  things,  or  the  elements  of  knowledge;  among 
the  older  writers  a  favorite  title  for  such  a  book  as  this  is  .supposed 
to  be  was  Institutes  of  Surgery.  Certain  laws  apply  to  disease 
processes  in  general:  laws  of  etiology,  laws  of  pathogenesis,  and 
law^s  of  treatment.  It  is  these  laws  which  one  looks  to  find  in  such 
a  volume;  but  in  the  present  volume  it  is  difficult  to  find  them. 
One  might  almost  .say  that  it  appears  uncertain  whether  the  author 
has  any  conc-eption  of  what  the  ^)rincii)les  of  surgery  actually  are. 

The  volume  opens  with  a  chapter  of  thirty  pages  on  surgical 
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bacteria;  but  from  the  account  given  it  does  not  appear  that 
surgical  bacteria  are  very  different  from  medical  or  gynecological 
or  genito-urinary  bacteria,  or  from  any  bacteria  about  which  the 
student  learns  in  his  course  on  bacteriology.  The  second  chapter 
is  on  asepsis  and  antisepsis,  and  the  third  is  on  the  process  of  heal- 
ing. Not  until  the  fourth  chapter,  and  the  ninetieth  page  is  reached, 
is  the  student  introduced  to  the  first  fundamental  process  in  surgery, 
namely,  inflammation.  Inflammation  in  its  broadest  sense  is  the 
only  pathological  process  except  the  growth  of  tumors  in  which 
surgeons  have  much  interest;  the  healing  of  wounds,  of  abscesses, 
of  ulcers,  and  of  fractures  is  an  inflammatory  process;  all  surgical 
infections  are  inflammatory  processes,  whether  caused  by  "pyo- 
genic" bacteria,  by  bacilli  of  tuberculosis,  by  spirochetse  of  syphilis 
or  any  other  microbe.  It  seems  logical  therefore,  to  study  this 
process  before  one  studies  its  treatment;  and  antisepsis  and  asepsis 
are  in  their  principles  nothing  else  than  methods  of  preventing 
and  treating  inflammation.  It  is  true  that  the  student  is  supposed 
already  to  have  learned  the  pathology  of  inflammation  in  the 
course  of  his  pathological  studies,  and  that,  strictly  speaking, 
perhaps  it  is  no  more  the  business  of  a  professor  of  surgery  to  teach 
inflammation  than  it  is  for  him  to  teach  bacteriology;  but  it  is 
expedient  for  him  to  do  so  because  in  the  pathological  depart- 
ment so  much  stress  is  laid  on  morbid  anatomy  that  the  student 
overlooks  the  importance  of  pathogenesis.  It  is  pathogenesis, 
pathogenesis,  pathogenesis,  the  course  of  the  morbid  process 
and  not  its  appearance  at  any  fixed  stage  that  it  is  so  important 
for  the  student  to  learn;  but  here  again  the  volume  now  before 
us  is  lamentably  weak.  The  pathological  portions  are  little  more 
than  transcripts  of  morbid  anatomy,  with  an  occasional  (an  all 
too  occasional)  clinical  application. 

To  conclude:  the  book  is  ill-balanced,  not  too  well  arranged, 
and  though  it  contains  much  valuable  information  scattered 
throughout  its  pages,  it  also  contains  much  matter  that  it  is  a 
waste  of  time  to  read,  and  which  it  was  clearly  a  waste  of  time 
to  write.  It  is  not  sufficiently  dogmatic;  it  is  a  good  deal  too 
diffuse;  and  in  few  or  no  branches  of  surgery  are  the  fundanieiital 
principles  taught.  For  instance,  in  the  chapter  on  hemorrhage 
the  methods  of  applying  ligatures  are  described  (this  belongs 
to  the  practice  of  surgery),  but  the  laws  (unchanged  now  for  many 
years)  which  govern  the  surgeon  in  ileciding  the  time,  the  place, 
and  the  manner  of  applying  his  ligatures  are  nowhere  given;  and 
in  the  chapter  on  wounds,  though  the  method  of  tying  sutures 
is  described  (again  a  point  in  the  practice  of  surgery),  no  student 
will  learn  from  this  volume  when  to  use  interrupted  and  when 
continuous  sutures,  nor  when  to  employ  mass  sutures  or  when  to 
close  his  wound  in  layers. 

Candidly  sj)eaking,  we  doubt  whether  this  l)ot)k  will  prove  of 
much  value  to  those  for  whose  use  it  is  designed.  A.  P.  C.  A. 
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Surgery:  Its  Principles  and  Practice.  For  Students  and 
Practitioners.  By  Astley  Paston  Cooper  Ashhurst, 
A.B.,  ^I.I).,  F.A.C.S.,  Instructor  in  Surgery  in  the  University 
of  Pennsylvania;  Associate  Surgeon  to  the  Episcopal  Hospital; 
Assistant  Surgeon  to  the  Philadelphia  Orthopedic  Hospital  and 
Infirmary  for  Nervous  Diseases.  Pp.  1141,  with  7  colored 
plates  and  1032  illustrations,  mostly  original,  in  the  text.  Phila- 
delphia and  New  York:   Pea  &  Febiger,  1914. 

Ashhurst,  in  a  single  volume  of  1141  pages,  has  very  success- 
fully condensed  for  the  students'  purpose  the  principles  under- 
lying the  subject  of  surgery.  In  his  preface  he  states  that  the 
book  is  written  to  furnish  a  foundation  upon  which  a  knowledge 
of  surgery  may  be  built.  Throughout  the  book  consistently  con- 
forms to  this  idea.  While  many  of  the  descriptions  are  brief, 
they  at  least  call  attention  to  the  existence  of  the  surgical  lesion 
in  question  and  outline  its  treatment — all  that  could  be  expected 
of  a  volume  of  such  limited  scope. 

The  book  is  divided  into  three  general  headings:  (1)  General 
surgery,  which  is  discussed  in  nine  chapters;  (2)  systemic  surger3% 
discussed  in  seven  chapters,  and  (3)  regional  surgery,  in  thirteen 
chapters. 

The  colored  plates  and  1032  illustrations  have  all  been  selected 
most  wisely,  to  illustrate  certain  definite  types  of  surgical  lesion 
or  their  treatment. 

The  first  four  chapters  are  devoted  to  surgical  pathology,  with 
clinical  descriptions  and  therapeusis  sufficient  to  supplement 
such  pathological  knowledge  as  the  student  may  have,  and  are 
commendably  sufficient  for  all  practical  purposes. 

Chapter  V  is  devoted  to  surgical  technique,  minor  surgery,  and 
anesthesia,  and  is  a  model  of  condensation. 

Exception  should  be  taken  to  the  use  of  carbolic  acid  as  a  means 
either  of  skin  antisepsis  or  in  preparation  of  the  hands,  because 
of  the  dangers  underlying  its  use  and  its  insufficiency  of  action. 
Under  the  subject  of  skin  preparation  Ashhurst  does  not  enumerate 
enough  of  the  present-day  methods  to  give  an  entirely  satisfactory 
idea  of  the  standard  methods  now  in  use. 

Under  the  subject  of  aspiration  it  would  also  seem  wise  to  have 
discarded  the  antiquated  method  of  aspiration  by  the  prepara- 
tion of  a  vacuum  by  the  suction  pump,  and  to  have  substituted 
in  its  place  the  alcohol  method  of  Connell  and  the  aspiration  by 
means  of  the  modified  Sprengle  pump  (Kenyon  and  Poole). 

The  portion  devoted  to  local  anesthesia  is  incomplete,  in  that 
no  mention  is  made  of  novocain  for  infiltration  anesthesia  or 
tropococain  in  spinal  anesthesia. 

Chapters  VI,  VII,  VIII,  and  IX  are  devoted  to  the  Aarious 
forms  of  traumatism  and  are  sufficiently  comj)rehensive  to  meet 
the  needs  for  which  the  book  is  written. 
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Systemic  surgery,  i.  e.,  surgery  of  the  blood -vascular  system, 
bones,  joints,  etc.,  is  discussed  in  seven  chapters. 

The  cliapter  devoted  to  fractures  is  especially  commendable, 
although  it  would  seem  wiser  to  have  introduced  a  description 
of  the  moulded  plaster  splints  of  Stimson. 

The  chapter  de^•oted  to  the  diseases  of  bones  and  joints  are 
sufficiently  complete,  and  consist  of  a  readable  and  well-classified 
mass  of  surgical  data. 

The  chapter  on  orthopedic  surgery  is  a  commendable  addition 
to  a  work  on  surgery. 

The  remaining  chapters,  XVII  to  XXIX  inclusive,  deal  with 
the  subject  of  regional  surgery. 

Chapters  XVII  and  XVIII  deal  with  the  head  and  spine,  and 
are  excellent.  Chapter  XIX  gives  sufficient  of  the  surgery  of  the 
face,  mouth,  and  neck,  and  is  specially  well  illustrated  by  appro- 
priately chosen  illustrations. 

The  surgery  of  the  breast,  chest  wall,  lungs,  hernia  of  the 
abdomen,  the  gastro-intestinal  tract,  and  the  gall-bladder,  liver, 
pancreas,  and  spleen  are  handled  in  a  very  thorough  and  read- 
able manner  in  the  succeeding  chapters,  and  conform  to  the  modern 
opinions  existing  concerning  these  regions. 

It  might  ha\e  been  wiser  to  have  placed  the  chapter  on  venereal 
diseases,  the  surgery  of  the  male  genital  organs,  and  the  surgery 
of  the  urethra  and  prostate  before  the  surgery  of  the  bladder  and 
kidneys,  and  to  have  included  some  description  of  the  modern  use 
of  neosalvarsan  in  the  treatment  of  syphilis. 

The  final  chajiter  on  the  surgery  of  the  female  genital  organs 
is  scarcely  sufficient  to  meet  the  needs  of  the  modern  student. 
As  far  as  the  subject  is  discussed  it  is  admirably  handled. 

Taken  as  a  whole  the  book  presents  a  readable,  accurate  conden- 
sation of  the  subject  of  modern  surgery,  and  should  find  a  ready 
field  of  usefulness  as  a  text-book  for  the  student  and  as  a  handy 
reference-book  for  the  general  practitioner.  J.  M.  II. 


Development  and  Anatomy  of  the  Nasal  Accessory  Sinuses. 
By  Wakuen  13.  Davis,  .M.D. 

This  work  is  based  on  290  lateral  nasal  walls,  the  material  being 
()i)taine(l  partly  from  the  postmortem  room  of  tiie  Fri(Mlrichshain 
Krankenhaus,  Berhn,  from  tiie  Daniel  Baugh  Institute  of  Anatomy 
of  rhila(iel])hia,  and  the  gynecological  and  ol)stetrical  depart- 
ments of  .lert'erson  ]\Iedical  College  of  Phila(lelj)hia.  The  first 
two  chapters  are  devoted  to  the  method  used  in  prei)aring  and 
obtaining   the   specimens   and    the   kind   of   anatomical    material 
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used.  The  sinuses  are  taken  up  scriatiim,  and  great  stress  is  laid 
upon  their  embryology. 

There  is  nothing  new  added  to  wliat  is  already  known  concern- 
ing the  anatomy  of  the  parts,  though  the  early  development  of 
some  of  the  sinuses  in  fetal  life  is  a  tlistinct  advance  over  older 
embryological  teachings. 

The  57  illustrations  by  Dorothy  Peters  are  excellent  in  detail, 
being  taken  from  the  original  dissections,  the  majority  being 
natural  size  unless  otherwise  mentioned.  B.  D.  P. 


Diseases  of  Womex.  By  Charles  A.  L.  Reed,  A.M.,  F.C.S., 
M.D.,  Professor  in  the  University  of  Cinciiuiati;  Gynecological 
Surgeon  to  the  Cincinnati  Hospital,  the  German  Deaconess' 
Hospital,  and  the  Jewish  Hospital;  former  President  of  the 
American  Medical  Association;  author  of  Text-book  of  Gi/ne- 
rology.  Pp.  944;  448  illustrations.  New  York  and  London: 
D.  Appleton  &  Company,  1913. 

This  volume  is  written,  as  stated  in  the  preface,  "exclusively 
to  meet  the  demands  of  utility."  And  while  the  author  endeavors 
by  his  descriptions  to  place  the  knife  in  the  hand  of  tiie  reader 
and  direct  him  through  the  operation,  he  wisely  cautions  against 
the  assumption  of  surgical  skill  by  the  book-made  amateur  and 
endorses  the  present  movement  to  limit  surgical  practice.  One 
feels,  ])erhaps,  that  medical  and  hygienic  measures  are  submerged 
in  a  descriptive  maze  of  over  two  hinidred  operative  procedures. 
In  recognition  of  the  wide  domain  of  gynecology,  sections  are 
devoted  to  diseases  of  the  rectum,  kidney,  breast,  and  to  the  surgical 
conditions  of  pregnancy  and  parturition.  ^Malformations,  injuries, 
displacements,  and  foreign  bodies  are  taken  up  in  order.  The 
various  bacterial  infections  receive  due  attention.  In  the  treat- 
ment of  streptococcic  infection  of  the  puerperal  uterus,  a  moot 
point,  active  surgical  intervention,  curettage,  is  reconunended. 
Emphasis  is  laid  on  the  necessity  of  early  diagnosis  of  malignancy, 
and  the  hysterectomy  of  Wertheim  is  regarded  by  the  author, 
notwithstanding  its  high  immediate  mortality,  as  ofiering  best 
ultimate  results  in  carcinoma  of  the  uterus.  Radium  therapy  of 
neoplasms  is  not  mentioned,  and  the  use  of  the  .r-rays  in  treatment 
is  dismissed  in  a  few  lines.  The  section  on  menstruation,  re])rinted 
from  a  former  work,  shows  little  evidence  of  revision.  The  illus- 
trations, mostly  diagrammatic,  are  suitably  chosen  to  correlate 
the  text.  The  index  is  unusually  comprehensive.  The  volume 
forms  a  welcome  addition  to  the  literature  of  the  subject. 

P.  F.  W. 
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A  History  of  Laryngology  and  Rhinology.  By  Jonathan 
Wright,  M.D.,  Director  of  the  Department  of  Laboratories, 
New  York  Post-Graduate  Medical  School  and  Hospital. 
Second  edition,  revised  and  enlarged.  Pp.  357;  13  illustra- 
tions.    Philadelphia  and  New  York:    Lea  &  Febiger,  1914. 

Dr.  Jonathan  Wright  needs  no  introduction  to  any  one  practis- 
ing the  specialty  of  laryngology,  and  this  book  should  be  as  Avell 
known  as  his  earlier  writings.  The  text  of  the  first  edition 
appeared  in  the  Laryngoscope,  but  this  has  been  greatly  added  to 
and  brought  up  to  date  in  the  second  edition.  Fully  half  of  the 
work  is  taken  up  with  the  history  of  the  specialty  from  the  most 
remote  times  of  which  we  have  medical  records  to  the  beginning 
of  the  last  century.  Much  that  is  of  interest  to  the  student  can 
be  gleaned  from  these  pages — interest  chiefly  of  an  historical 
nature.  In  the  last  half  of  the  book,  which  is  devoted  to  the  devel- 
opment of  the  specialty  of  laryngology  and  rhinology  as  now 
practised,  every  new  phase  of  the  subject  is  taken  up  in  detail 
and  in  chronological  order  and  developed  to  its  present  status. 
To  one  interested  in  the  history  of  different  procedures  and  the 
question  of  priority  in  the  discovery  of  new  remedies,  modes  of 
treatment,  and  operation  it  is  invaluable,  as  every  author  of  note 
is  quoted  and  the  book  thus  becomes  an  index-medicus  and  a 
bibliography  of  great  use  to  one  who  is  engaged  in  literary  efi'ort. 
A  double  index  of  subjects  and  of  personal  names,  with  the 
bibliography  of  all  references  at  the  bottom  of  each  page,  im- 
measurably increases  its  value.  G.  M.  C. 


Medizinisch  Chemisches  Laboratormins  Hilfsbuch.  Von 
Dr.  Med  et  Phil.  Ludwig  Pincdissohn.  Pp.  443;  75  illustra- 
tions.    Berlin:  F.  C.  W.  Vogel,  1913. 

This  work  is  intended  to  serve  as  a  laboratory  manual  for  medical 
men  engaged  in  medical  chemistry  and,  secondly,  as  a  convenient 
reference  book  for  more  experienced  physiological  chemical  workers. 
A  considerable  variety  of  subjects  receive  brief  treatment,  viz., 
general  chemical  and  analytical  methods,  the  usual  examinations 
or  urine,  feces,  blood,  etc.,  some  of  the  more  difficult  physiological 
chemical  procedures  even  the  ferments  and  bacteriology  being 
touched  on. 

Appended  are  a  considerable  number  of  tables  of  chemical, 
physiologico-chemical,  and  more  general  import. 

This  book  is  to  be  ranked  in  with  a  number  of  others  of  the 
same  general  character  and  seems  scarcely  to  show  any  marked 
advantages  over  many  already  printed.  N.  \V.  J. 
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Abderhalden's  Test  in  Epilepsy. — Leri  and  Vurpas  (Bull,  et  mem. 
de  la  soc.  med.  des  hop.  do  Paris,  1914,  xxix,  9G4)  raise  two  questions: 
(1)  Does  dysfunction  of  an  organ  necessarily  cause  the  appearance  of 
specific  ferments  in  the  blood,  and  (2),  does  the  finding  of  a  ferment 
capable  of  breaking  down  a  certain  tissue  necessarily  imply  dysfunction 
of  that  particular  organ?  On  the  basis  of  numerous  negative  reactions 
Leri  and  Vurpas  are  inclined  to  give  a  positive  "no"  for  answer  to 
the  first,  but  to  the  more  significant  second  question,  the  study  of  some 
50  cases  failed  to  yield  a  positive  answer.  For  instance,  25  cases  of 
pure  epilepsy  yielded  sera  capable  of  breaking  down  brain  tissue, 
while  10  others  equally  clear-cut  failed  to  do  so,  results  quite  in  har- 
mony with  those  secured  by  Binswanger.  Leri  and  Vurpas,  however, 
differ  from  Binswanger  in  believing  that  the  tissue  destniction  bears 
no  constant  relation  to  the  attacks  themselves,  nor  do  they  believe 
that  sero-diagnosis  will  enable  one  to  differentiate  between  constitu- 
tional and  organic  types  of  epilepsy.  They  find  that  the  reaction  is 
apparently  not  influenced  by  the  number  or  severity  of  the  attacks, 
the  age  of  the  patient,  the  age  of  onset  or  the  duration  of  the  disease. 
The  most  positive  reactions  took  place  in  patients  presenting  out- 
spoken mental  deterioration.  While  Levi  and  Vurpas  are  unable  to 
draw  any  valuable  prognostic  or  therapeutic  conclusions,  they  believe 
in  the  fundamental  significance  of  Abderhalden's  reaction. 


Differential  Counts  of  White  Cells  in  the  Counting-chamber. — 
DuNZELT  (Miiuch  med.  IVoch.,  1913,  be,  p.  2816).  Numerous  attempts 
have  been  made  to  devise  a  suitable  and  accurate  method  for  making 
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differential  leukocyte  counts  l)y  the  use  of  the  ordinary  counting- 
chamber,  thereby  making  the  quantitative  and  qualitative  study  of 
the  white  cells  essentially  a  single  process.  Dunzelt  states  that  the 
method  here  described  makes  possible  the  ready  recognition  of  all 
cells,  normal  and  pathologic.  Two  stock  solutions  are  required:  (A) 
Methylene  l)lue  (Med.  Hochst),  0.08  gm.  dissolved  in  50  c.c.  of  distilled 
water  and  filtered.  (B)  Eosin  4  B.  Hochst  5  gm.,  acetone  30  c.c.  and 
H2O  100  c.c,  filtered.  To  use  one  takes  20  c.c.  of  A  and  40  c.c.  of  B: 
shake  well  and  filter  into  a  dark  bottle  in  which  the  solution  remains 
unchanged  for  several  weeks.  The  ordinary  blood  pipettes  are  filled 
in  the  usual  manner,  the  mixed  solution  being  the  diluent.  Large 
mononuclears  are  readily  distinguished  by  their  size  and  weaker 
staining  properties  from  lymphocytes  which  stain  a  deep  blue.  Of  the 
granular  cells,  "mast  cells"  alone  present  some  difficulties,  often 
appearing,  as  with  Ehrlich's  stain,  vacuolated.  Nucleated  red  cells 
are  easily  recognized. 


Complement  Fixation  in  Gonorrhea. — Thomas  and  Ivy  (Arch,  of 
Int.  Med.,  1914,  xiii,  143).  The  report  is  based  upon  240  cases  of 
gonorrheal  disease  beside  a  number  of  cured  cases,  controls  of  a  most 
varied  type,  acute  and  chronic  urethritis,  arthritis,  and  different  types 
of  ascending  infections  in  women.  A  number  of  antigens  were  used, 
namely,  a  twenty-four-hour  monovalent  unfiltered  antigen,  trivalent 
and  hexavalent  filtered  antigens,  and  a  gonorrheal  vaccine  secured 
from  Parke,  Davis  &  Co.  The  first  of  these  was  made  as  follows: 
the  twenty-four-hour  growth  on  blood  agar  was  washed  oft'  with  dis- 
tilled water,  thoroughly  shaken  and  allowed  to  autolyze  for  twenty- 
four  hours  at  37°,  after  which  it  was  placed  in  a  water  bath  at  60°  for 
half  an  hour.  For  use  it  was  diluted  1  to  10  with  normal  salt  solution. 
Thomas  and  Ivy  secured  the  following  positi\e  results:  9.9  per  cent. 
in  anterior  and  posterior  urethritis;  21.5  per  cent,  in  clinically  cured 
cases;  66. 2|  per  cent,  in  cases  of  stricture;  87. 5  per  cent,  in  epididy- 
mitis; and  100  per  cent,  in  ca.ses  of  gonorrheal  arthritis.  Having  never 
observed  a  positive  test  in  a  non-specific  case,  they  are  inclined  to  regard 
a  positive  fixation  as  a  certain  indication  of  the  existence  of  gonorrhea. 
The  test  is  of  great  value  in  the  differential  diagnosis  of  diseases  of  the 
female  adnexa.  It  serves  as  a  splendid  index  of  the  results  of  treatment, 
and  in  chronic  cases  particularly  gives  positive  results  much  more 
frequently  than  do  either  microscopical  or  bacteriological  methods. 


Congenital  Hemolytic  Jaundice. — Chauffard  {.Inn  dc  vied.,  1914, 
p.  3)  cites  instances  to  show  that  hereditary  lues  plays  a  distinct 
role  in  the  etiology  of  congenital  hemolytic  jaundice.  Thus  in  a 
man,  aged  fifty  years,  and  his  two  daughters,  all  of  whom  had  been 
jaun(ficed  and  anemic  from  birth,  the  Wassermann  reaction  was 
])<)sitive,  and  there  occurred  frecjuent  attacks  of  pain  in  the  region  of 
the  spleen,  associated  with  an  aggravati(Hi  in  the  degree  of  the  jauiuHce. 
The  resistance  of  the  red-blood  cells  varied  from  0.64  to  0.62  per  cent. 
NaCl.  It  is  interesting  that  in  2  of  the  patients  the  injection  of  Sal- 
varsan  was  followed  by  a  further  reduction  in  tlie  resistance  of  the 
red  cells  and  an  increase  in  the  anemia,  jaundice,  and  hemolysins  in 
the  blood.    These  phenomena,  regarded  by  the  author  as  of  the  nature 
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of  a  Herxheimer  reaction,  were  observed  in  another  case  of  a  man, 
aged  twenty-two  years,  who  also  showed  a  positi\e  Wasserniann 
reaction.  Latent  tuberculosis  also  appears  to  have  some  bearing  upon 
the  disease.  Thus  in  3  cases  that  presented  no  symptoms,  sharp 
reactions  followed  the  injection  of  tuberculin,  while  in  1  case  the 
spleen  became  doubled  in  size  and  the  resistance  of  the  red  cells  fell 
from  0.64  to  0.76  per  cent.,  XaCl  associated  with  the  presence  of  many 
nucleated  and  granular  cells  in  the  circulating  blood.  Chauflard  is 
inclined  to  regard  hemolytic  jaundice  not  as  a  disease  entity  but  as  a 
synflrome  proV)ably  produced  l)y  numerous  factors,  of  which  hereditary 
syphilis  anrl  tuberculosis  are  at  present  best  recognized. 


Therapy  in  Graves'  Disease. — Klose  {Berl.  klin.  Woch.,  1914,  x.  10). 
calls  attention  to  the  fact  that  while  the  involvement  of  the  thymus 
in  Basedow's  disease  has  up  to  the  present  time  served  in  many  in- 
stances as  a  contra-indication  for  surgical  procedure,  today  an  entirely 
different  point  of  view  exists.  It  is  probable  that  no  case  of  Graves' 
disease  exists  without  there  being  .some  involvement  of  the  thymus 
at  the  same  time,  for  Graves'  flisease  is  one  of  the  entire  branchial 
system.  The  degree  to  which  either  the  thymus  or  the  thyroid  gland 
may  be  involved  in  the  disease  progress  is  a  variable  one,  and  in  every 
case  one  must  endeavor  to  decide  which  organ  or  gland  in  the  system 
is  the  one  concerned.  Certainly  in  the  majority  of  the  cases  the  essential 
process  in  one  of  thyroid  origin  in  which  the  thymus  is  only  quantita- 
tively affected  and  spontaneously  recovers  its  normal  condition,  after 
reduction  of  the  thyroid  by  operation.  In  a  second  group  of  cases, 
however,  both  the  thyroid  and  the  thymus  are  involved,  and  apparently 
in  a  specific  sense,  as  seems  to  be  shown  by  histological  methods,  though 
the  glands  themselves  need  not  necessarily  be  enlarged.  This  type 
of  thymus  is  the  one  most  dangerous  for  the  individual,  particularly 
by  reason  of  its  chemical  poisonous  action  upon  the  heart,  especially 
during  operations  in  the  vicinity  of  the  thymus,  which  may  result 
in  a  mobilization  of  its  toxic  principle.  In  some  of  the  severest  cases 
of  this  type,  Klo.se  finds  that  the  thyroid  seems  to  be  infiltrated  with 
tissue  of  a  thymus  nature,  so  that  he  speaks  of  a  "thymisation"  of 
the  thyroid  gland.  Experimentally  it  may  be  shown  that  such  thymus 
glands  are  nuich  more  toxic  for  animals  than  are  normal  ones.  There 
is  yet  a  third  group  of  cases  in  which  the  essential  process  is  limited 
to  the  thymus,  with  practically  no  involvement  of  the  thyroid.  The 
type  of  thynuis  Basedow  occurs  quite  infrec|uently,  and  histologically 
it  may  be  shown  that  the  thyroifl  is  practically  free  from  any  specific 
changes.  From  a  therapeutic  point  of  view  the  same  procedure  is  to 
be  recommended  in  these  thymus  cases  as  is  ordinarily  used  in  the 
thyroid  group — namely,  the  removal  of  some  of  the  thymus  itself.  As 
yet  it  is  somewhat  difficult  to  diagnose  clinically  qualitative  involve- 
ment of  the  thymus  glands  in  cases  of  Graves'  disease,  but  there  are 
certain  criteria  which  are  of  some  help.  These  are  a  widening  of  the 
shadow  in  the  .r-ray  picture  of  the  mediastinum,  the  finding  of  myas- 
thenia in  testing  the  muscles  with  electricity  and  the  special  predomin- 
ance of  vagotonic  symptoms  in  association  with  unusually  high  absolute 
values  for  the  lymphocytes  in  the  blood.  Serodiagnosis  by  means  of 
Abderhalden's  reaction  is  also  of  great  value.    Absolute  criteria  for  the 
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diagnosis  of  the  specific  involvement  of  the  thymus  are  not  yet  available. 
Klose  recommends  that  in  all  severe  cases  of  Basedow's  disease  the 
thymus  should  be  removed,  as  is  done  in  the  combined  excision  method 
at  Rehn's  clinic.  In  the  last  two  years  200  operations  have  resulted 
in  no  fatal  cases,  and  it  has  been  striking  to  see  the  rapid  improvement 
of  the  general  condition  of  the  patients  and  the  very  slight  postoperative 
reactions  which  have  occurred.  The  technique  of  the  operation,  which 
is  easy,  consists  essentially  in  local  anesthesia  and  removal  of  the 
thymus  from  its  capsule,  since  removal  with  the  capsule  may  lead  to 
fatal  hemorrhage. 


Complement-fixation  in  Malaria. — Gasbarrini  (Zcit.  f.  Imin.  u. 
c.vp.  Thcrapic,  1913,  xx,  17S-197).  The  application  of  the  Bordet- 
Gengou  phenomenon  to  the  study  and  diagnosis  of  malaria  has  yielded 
some  rather  interesting  results.  The  preparation  of  the  antigen  was 
as  follows :  blood  was  withdrawn  from  patients  known  to  have  abundant 
parasites  in  the  circulating  cells;  this  was  well  washed  by  centri- 
fugalization,  dried,  and  finally  ground  up  into  a  powder.  This  powder 
finally  is  made  up  in  a  1  to  30  suspension,  incubated  for  several  hours 
at  body  temperature,  and  the  clear  supernatent  fluid,  remo^•efl  after 
centrifuging,  is  used  in  the  test.  It  was  foimd  that  no  deviation  of 
complement  occurs  when  the  serum  is  used  taken  during  a  chill  or  the 
febrile  period  of  a  malarial  attack.  If,  however,  the  normal  amboceptors 
of  such  sera  are  first  removed  through  an  adsorptive  process,  according 
to  the  method  of  Rossi  and  Mintz,  complement-fixation  occurs.  It 
was  also  found  that  sera  taken  from  chronic  cases  which  had  been  free 
from  attacks  for  varying  lengths  of  time,  gave  more  or  less  deviation 
of  complement,  even  without  previous  adsorption.  Numerous  controls 
from  normal  and  diseased  cases  gave  consistently  negative  results. 


A  Case  of  Paroxysmal  Hemaglobinuria. — Weil  and  Chevalliek 
{Bull,  ct  viem.  dc  la  soc.  med.  dcs  hop.  de  Paris,  1914,  xxx,  35),  presents 
a  case  which  is  unusual  in  that  it  showed  two  distinct  types  of  onset. 
The  first  was  the  usual  sudden  type  occurring  immediately  after  and 
the  result  of  the  influence  of  cold.  The  second  type,  though  similar  in 
its  manifestations,  developed  only  after  several  days,  during  which 
there  were  numerous  prodromal  symptoms,  such  as,  muscular  pains 
colic-like  attacks  in  the  kidney  region,  and  extremely  severe  headaches. 
A  few  hours  before  the  actual  onset  marked  meteorism  occurred,  and 
soon  after  actual  commencement  of  the  attack  a  severe  chill  took 
place,  followed  by  immediate  improvement  coincident  with  the  passage 
of  the  first  hemoglobin-containing  urine.  The  Wassermann  reaction 
was  positive.  The  same  was  true  of  the  Donath-Landsteiner  reaction 
after  placing  the  arm  in  iced  water.  It  was  necessary,  however,  to 
use  fairly  large  amounts  of  serum  not  diluted  with  physiological  salt 
solution  nor  heated  to  56°  C.  During  the  actual  attack  there  was 
noticed  a  marked  acceleration  of  the  blood  coagulation  as  well  as  a 
lymj)hocytosis  as  high  as  40  per  cent.,  though  inunediately  prior  to 
the  onset  the  polynuclear  neutrophils  were  absolutely  increased.  The 
case  also  showed  a  complete  suppression  of  the  uritiiiry  secretion  for 
several  hours  prior  to  the  chill,  followed  by  a  polyuria.  The  fact  that 
a  brother  of  the  patient  suffered  from  the  same  type  of  disease  suggests 
strongly  that  it  may  be  an  hereditary  one. 
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Intrathoracic  Surgery. — Lapeyre  (Archiv.  d.  Chir.,  1913,  vii,  1909) 
reviews  the  status  of  present  day  intrathoracic  surgery.  The  diffi- 
culties previously  encountered  in  making  an  accurate  diagnosis,  which 
should  precede  operation,  have  been  largely  overcome  by  the  x-ray, 
and  the  fear  of  dangerous  pneumothorax  by  various  methods  of  arti- 
ficial respiration  during  the  operation.  It  is  important  to  regard  total 
pneumothorax  as  a  rapidly  fatal  condition.  Artificial  respiration  is 
not  absolutely  necessary  in  all  cases,  for  instance  in  operations  on  the 
anterior  mediastinum,  as  in  operations  on  the  heart  and  for  tuber- 
culous lymph  nodes.  The  operation  field  in  a  posterior  mediastinotomy 
is  so  small  and  deep  that  it  is  best  reached  through  the  pleural  cavity, 
so  that  artificial  respiration  is  necessary  in  this  operation,  In  operating 
on  the  pleural  cavity,  the  presence  or  absence  of  adhesions  is  very 
important.  If  adhesions  are  present,  artificial  respiration  is  not  neces- 
sary, but  it  is  absolutely  necessary  if  the  pleura  is  normal.  The  Sauer- 
bruch  chamber  and  Brauer  apparatus  are  costly  and  little  employed. 
The  method  of  Meltzer  is  much  more  simple  and  is  sufficiently  depend- 
able. Lapeyre  has  tried  to  simplify  this  method  by  interrupting  the 
current  of  air  being  sent  into  the  lungs  by  the  bellows  used  for  arti- 
ficial respiration  in  the  physiological  laboratory.  This  method  was 
employed  in  animals  in  four  large  thoracotomies  (circular  suture  of 
the  esophagus,  pericardiorrhaphy,  resection  of  the  pneumogastrics), 
without  any  disturbance  being  noted  in  the  blood.  He  does  not  insist 
on  this  method  but  believes  that  with  further  development  it  can  be 
of  much  value. 


Post-traumatic  Ossification  in  the  Region  of  the  Elbow-joint. — 
Lehman  (Dcut.  Zschr.  f.  Chir.,  1914,  cxxvi,  213)  says  that  the  elbow- 
joint,  more  than  other  joints,  exhibits  a  predilection  for  post-traumatic 
ossification:  To  a  certain  extent  this  is  due  to  its  anatomical  formation. 
These  ossifications  may  be  found  after  traumata  of  every  kind,  but 
are  especially  frequent  after  dislocations.  The  trauma  is  the  determin- 
ing factor.  Etiologically,  an  individual  predisposition  must  be  assumed. 
The  bone  formation  may  take  place  from  intramuscular  connective 
tissue,  as  well  as  from  the  periosteum.  There  is  practically  no  difi"erence 
between  the  ossification  of  muscle  origin  and  that  of  periosteal  origin, 
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since  both  develop  together.  The  neighboring  soft  tissues  participate 
in  the  structure  of  the  callus.  Appropriate  treatment  of  the  recent 
injury  is  the  best  prophylaxis  of  the  ossification.  It  involves  rest  and 
protection  of  the  injured  soft  tissues,  as  far  as  possible,  and  the  pro- 
motion of  absorption.  Vigorous  massage  and  active  movements  are 
to  be  strictly  avoided.  For  persistent  thick  infiltration,  fibrolysin 
treatment  is  to  be  recommended.  The  completed  ossification  is  cap- 
able of  imdergoing  absorption,  so  that  its  treatment  shotild  be  mostly 
conservative.  An  operation  is  indicated  only  in  long  continued, 
severe  disturbances  of  fimction,  and  Avhen  there  are  complications 
from  pressure  on  nerves  and  vessels.  It  should  not  be  done  before 
the  conclusion  of  the  process  of  ossification. 


The  Indications  in  Operations  for  Aneurysm  and  for  Injury  of  the 
Bloodvessels.— CoEXEN  (Zcntralbl.  f.  Chir.,  1913,  xl,  1913)  says  that 
whether  one  must  treat  traumatic  aneurysms  by  ligature  of  the  afferent 
and  efferent  branches  with  extirpation  of  the  sac  or  by  the  employment 
of  the  vessel  suture,  and  further,  whether  an  injured  large  bloodvessel 
should  be  ligated  or  the  vessel  suture  employed,  depends  on  develop- 
ment of  the  collateral  circulation.  This  should  be  determined  before 
or  at  the  time  of  the  operation.  From  his  experience  with  aneurysms 
in  the  first  and  second  Balkan  wars  he  developed  the  following  method 
of  testing  the  collateral  circulation:  ^Yithout  interruption  of  the  current 
the  aneurysmal  sac  and  the  artery  at  each  end  are  exposed.  The  artery 
is  ligated  above  and  below^,  close  to  the  sac.  Then  below  (on  the 
peripheral  side)  the  ligature  a  clamp  is  applied  and  the  artery  divided 
between  this  clamp  and  the  peripheral  ligature.  If  the  clamp  is  now 
removed  and  bright  red  blood  escapes  from  the  open  peripheral  stump 
a  sufficient  collateral  circulation  is  present,  and  one  may  safely  apply 
the  ligature  (positive  collateral  sign).  But  if  no  blood  escapes  from 
the  open  peripheral  stump,  then  it  may  be  assumed,  pro^•ided  that  a 
thrombus  has  not  developed,  that  no  collateral  circulation  has  formetl 
(negative  collateral  sign),  and  the  vessel  suture  with  implantation 
into  the  saphenous  vein  is  indicated.  The  color  of  the  toes  or  fingers 
help  in  determining  the  condition  of  the  collateral  circulation  as  well 
as  the  color  of  the  blood  which  escapes  from  a  puncture  in  the  affected 
region.  One  cannot  always  wait  for  the  stationary  stage  of  the  aneurysm 
nor  for  the  complete  fibrous  encapsulation  of  the  sac  and  formation 
of  the  collateral  circulation.  This  is  the  case  in  war  hospitals  or  when 
the  escaping  blood  is  progressively  infiltrating  the  muscles  and  pro- 
ducing nerve  paralyses.  In  such  cases  it  may  be  necessar\-  to  operate 
and  expose  the  vessels  with  the  limb  made  bloodless  by  the  Esmarch 
tourniquet.  After  clamping  the  vessel  above  and  below  the  Esmarch 
band  may  be  removed  and  the  above  test  of  the  colateral  circulation 
made.  He  operated  on  three  stationary  and  four  progressive  aneurysms. 
In  two,  saphenous  implantations  were  made.  Gangrene  did  not  occur 
in  anv. 


Gastroduodenostomy  for  Ulcer. — Brun  {ZcniraJhl.  f.  Chir.,  1914, 
xli,  140)  has  been  iiuploying  fur  a  year  gastroduodenostomy  instead 
of  gastrojejunostomy  for  Horid  pylorus  antl  duodenal  ulcer.  He  calls 
attention  to  the  mol)ilitv  of  the  tluodenum  and  its  availabilitv  in  this 
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operation,  but  admits  that,  exceptionally,  adhesions  and  inHaniniatory 
exudate  will  prevent  the  employment  of  the  duodenum  for  the  anas- 
tomosis. According  to  his  experience  a  gastroduodenostomy  for 
stenosis  and  ulcer  can  be  performed  easily  nuich  more  frecjuently 
than  is  usually  thought.  He  advises  a  vertical  or,  which  is  better,  an 
oblique  abdominal  incision  along  the  costal  margin.  The  latter  gives 
an  excellent  view  of  the  field  of  operation.  In  simple  cases  with  small 
ulcers  in  the  anterior  wall  of  the  horizontal  portion  of  the  duodenum 
he  usually  employs  a  lateral  gastroduodenostomy.  The  ulcer  is  turned 
inward  by  successive  sutures  imtil  the  afferent  and  efferent  loops  are 
brought  together.  This  makes  the  performance  of  the  gastroduodenos- 
tomy easier,  since  the  stomach  and  mobilized,  descending  portion  of 
the  duodenum  are  already  close  together.  Wiiere  a  complete  occlusion 
of  the  pylorus  seems  indicated,  whether  the  ulcer  is  prepyloric  or 
duodenal,  he  divides  the  stomach  completely  through,  closes  the 
duodenal  end,  and  implants  the  gastric  stump,  as  it  is,  end  to  end, 
into  the  descending  portion  of  the  duodenum.  The  anastomosis  is 
made  higher  or  lower  according  to  the  extent  of  the  infiltration  of  the 
ulcer  zone,  or  according  to  the  desire  to  change  the  plane  of  the  stomach. 
The  blind  closure  of  the  peripheral  lumen  is  safe,  even  when  it  involves 
the  ominous  duodenum,  if  one  carefully  respects  its  circulation.  The 
new  anastomosis  removes  the  ulcer  from  the  food  current  completely, 
permits  the  mobility,  innervation,  antl  chemistry  to  remain  almost 
undisturbed,  and  respects  the  physiological  principles. 


Intrathoracic  Goitre. — Lamson  {Annals  of  Surgery,  1914,  lix,  191) 
reports  two  interesting  cases  of  goitre  extending  downward  into  the 
thorax.  In  one  a  cyst  developed  at  the  lower  pole.  At  the  same  time 
there  was  some  enlargement  of  the  thyroid  gland  in  the  cervical  regitm, 
which  al)out  one  and  a  half  years  ago  disappeared,  as  the  patient  stated 
(proljably  during  a  fit  of  coughing  it  was  drawn  beneath  the  clavicle 
and  was  retained  in  the  thoracic  cavity).  After  that,  beginning  rather 
acutely,  there  was  a  marked  increase  in  the  severity  of  her  symptoms, 
which  were  gradually  growing  worse.  In  the  second  case  there  was 
never  any  sign  of  any  visible  goitre,  the  growth  having  developed  at 
the  lower  pole  of  the  gland  and  extended  downward  into  the  mediastinum 
during  the  entire  course  of  the  growth,  producing  such  marked  narrow- 
ing of  tiie  trachea  as  to  almost  strangulate  the  patient.  IJoth  patients 
made  a  complete  recovery  after  operation. 


Hematuria  in  the  Course  of  Different  Forms  of  Appendicitis. — 
XovK,  JossKRAXD,  AND  Fayol  {Jour.  (ITrolog.,  1914,  v,  121)  say  that 
hematuria  may  occur  in  all  forms  of  appendicitis,  acute  and  chronic, 
and  after  appendectomy.  In  the  acute  form  it  appears  at  the  cessation 
or  after  the  general  symptoms  of  appendicitis.  It  appears  suddenly 
without  premonitory  signs.  It  is  intermittent,  of  short  duration,  and 
is  variable  in  quantity.  In  the  chronic  form  it  precedes  the  appendicular 
symptoms  proper.  It  occurs  in  patients  with  long-t-on tinned  and 
variable  pain  in  the  abdomen,  gastralgia,  with  or  without  vomiting, 
constipation,  meteorism,  and  pains  in  the  right  iliac  fossa.  It  co- 
exists with  nephritic  colic,  confusing  the  diagnosis  with  renal  or  ureteral 
calculus,  especially  as  lithiasis  can  coexist  with  appendicitis.    Examina- 
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tion  of  the  urine  and  cystoscopy  are  necessary  for  the  diagnosis.  Even 
a;-rays  may  leave  it  in  doubt.  The  hematuria  is  generally  benign, 
without  elevation  of  the  temperature,  or  disturbance  of  the  general 
condition,  and  ordinarily  leaves  no  urinary  sequelae.  Operation  shows 
that  frequently  the  appendix  is  in  the  posterior  situation,  adherent  to 
the  ureter  and  kinking  it.  This  explains  the  obstruction  of  the  ureter. 
In  acute  forms  which  come  to  autopsy  an  intense  congestion  of  the 
kidney  is  found.  Besides  concomitant  lesions  of  the  urinary  ap- 
paratus (lithiasis,  tuberculosis)  the  hematuria  can  be  due  to  general 
causes  (nephritis)  or  to  local  causes,  probably  to  reflex  renal  con- 
gestion in  most  cases.  The  appendix  and  ureter  have  a  common 
innervation,  the  abdominal  sympathetic.  There  is  no  treatment  for 
the  hematuria  of  appendicular  origin  in  itself.  It  is  often  only  a  symp- 
tom of  chronic  appendicitis,  which  calls  for  appendectomy,  after  which 
it  disappears.  In  the  acute  forms  it  is  only  a  phenomenon  which  in 
itself  is  not  an  indication  for  operation.  After  appendectomy  it  is 
only  a  curious  incident  in  the  convalescence.  In  no  cases  do  important 
renal  lesions  persist  to  become  troublesome  in  the  future. 


Intracranial  Injections  for  Trigeminal  Neuralgia. — Hartel  (Deuf. 
Zeitschr.  f.  Chir.,  1914,  cxxvi,  429)  usually  uses  local  anesthesia  with 
novocain  by  Schleich's  method  for  the  alcohol  injection  of  the  Gasserian 
ganglion,  infiltrating  intra-  and  subcutaneously  a  line  from  the  anterior 
border  of  the  ascending  ramus  of  the  lower  jaw  to  the  nasolabial  groove, 
on  a  level  with  the  upper  teeth.  An  assistant  fixes  the  head  of  the 
patient.  The  guard  on  the  cannula  is  placed  6  cm.  from  the  point, 
and  the  finger  feels  in  the  mouth,  with  the  jaws  closed,  for  the  space 
between  the  ascending  ramus  of  the  lower  jaw  and  the  tuberosity  of 
the  upper  jaw.  The  cannula  is  passed  through  the  cheek,  under  the 
mucosa,  in  this  space,  until  it  strikes  the  smooth  under  surface  of  the 
temporal  bone.  The  finger  is  then  removed  from  the  mouth  and  the 
glove  changed.  The  guard  on  the  cannula  being  close  to  the  skin,  is 
withdrawn  1.5  cm.,  which  is  the  depth  to  which  it  is  to  be  passed  into 
the  skull.  With  the  face  of  the  physician  directly  opposite  that  of  the 
patient  the  needle  is  so  placed  that  a  prolongation  of  it  would  strike 
the  pupil  of  the  same  side.  The  point  of  the  needle  is  made  to  feel  its 
way  backward  carefully  until  it  is  in  the  same  plane  as  the  articular 
tuberosity  of  the  malar  bone.  Pain  will  now  develop  from  contact 
with  the  third  division  of  the  trigeminal  nerve  and  its  branches.  After 
some  manipulation  the  resistance  disappears  and  the  cannula  passes 
over  the  round  anterior  margin  of  the  foramen  ovale  into  the  cranial 
cavity.  Hartel  says  that  by  repeated  injections  with  alcohol  the 
ganglion  can  be  made  permanently  anestlietic.  He  has  employed 
puncture  through  the  foramen  ovale  for  the  treatment  of  neuralgia, 
local  anesthesia  in  large  operations  on  the  face,  alcohol  injections  in 
symptomatic  neuralgia  from  malignant  tumors,  for  diagnosis  in  menin- 
gitis, and  the  treatment  of  head  tetanus  by  intracranial  injections  of 
antitoxin.  The  indications  for  the  various  methods  of  treatment  of 
trigeminal  neuralgia  are  as  follows:  Recent  cases  call  for  laxatives 
and  Bier's  hot-air  apparatus,  especially  the  hot-air  steam  massage. 
Peripiicral  or  central  injections  are  also  good.  Chronic  cases,  localized 
to  one  branch,  sliould  receive  peripheral  basal  injections.     Extensive 
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neuralgias  and  those  recurring  after  peripheral  operations  should 
receive  alcohol  injections  of  the  Gasserian  ganglion,  which  should 
be  repeated  until  permanent  anesthesia  is  obtained.  In  those  cases 
in  which  repeated  intracranial  injections  give  no  help,  and  in  such  cases 
where  the  puncture  of  the  foramen  ovale  is  unsuccessful  for  anatomical 
reasons,  resection  of  the  ganglion  is  indicated.  Secondary  neuralgias 
are  to  be  treated  etiologically.  Only  when  due  to  inoperable  tumors 
is  the  alcohol  injection  to  be  thought  of.  Hysterical  cases  are  to  be 
excluded  so  far  as  possible. 
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The  Effect  of  Digitalis  on  the  Blood  Pressure  and  Pulse  Pressure 
in  the  Presence  of  Cardiac  Decompensation. — Lawrence  (Bostoti 
Med.  aud  !Surg.  Jour.,  1914,  clxx,  'S7 )  writes  concerning  the  effect  of 
digitalis  when  administered  to  patients  with  cardiac  decompensation 
from  various  causes.  He  records  26  cases  in  detail  with  the  effects 
observed  from  digitalis  which  was  administered  in  most  of  the  cases 
in  the  form  of  digipuratum.  _  From  a  study  of  these  cases  Lawrence 
gives  figures  that  apparently  indicate  that  in  the  presence  of  cardiac 
decompensation  digitalis  preparations  cause,  as  a  rule,  a  fall  in  blood 
pressure  which  is  usually  associated  with  an  increased  urinary  output. 
An  increased  systolic  pressure  occurs  in  a  small  number  of  cases  and 
is  not  associated  with  a  diuresis.  It  appears  to  him,  therefore,  that 
conditions  in  which  an  increased  systolic  pressure  might  produce 
untoward  results  do  not  constitute  "contraindications  to  the  adminis- 
tration of  digitalis  if  cardiac  decompensation  indicates  its  use.  Such 
conditions  include  arteriosclerosis,  angina  pectoris,  and  nephritic 
hypertension.  The  effect  of  digitalis  on  the  diastolic  pressure  is  similar 
to  that  on  the  systolic,  but  changes  in  diastolic  pressure  are  usually 
of  less  amplitude  than  those  observed  in  systolic  pressure.  For  this 
reason  a  fall  in  systolic  pressure  usually  means  a  diminished  pulse 
pressure.  Such  a  diminished  pulse  pressure  does  not  necessarily 
mean  a  decreased  efficiency  of  the  circulation  if  the  ratio  of  pulse 
pressure  to  maximum  pressure  is  increased.  Indeed,  such  a  change 
may  coincide  with  the  increased  efficiency  of  the  circulation,  as  is 
shown  by  the  fact  that  in  81  per  cent,  of  the  cases  showing  a  fall  in 
blood  pressure  there  occurred  a  diuresis.  Lawrence  concludes  that 
the  effects  of  various  drugs  on  the  blood  pressure,  as  determined  by 
experiments  on  animals,  do  not  furnish  reliable  criteria  for  the  adminis- 
tration of  such  drugs  to  man.  The  pressure-raising  effect  of  digitalis 
noted  in  animals  and  in  healthy  individuals  does  not  occur,  as  a  rule, 
when  the  drug  is  administered  to  individuals  suffering  from  cardiac 
decompensation. 
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Serotherapy  in  Scarlet  Fever. — Koch  (Munch,  vied.  JVoch.,  1913, 
Ix,  2611)  writes  concerning  the  treatment  of  scarlet  fever  patients  by 
injections  of  serum  derived  from  the  l)lood  of  convalescents  from 
scarlet  fever.  A  mixed  serum  from  the  l)lood  of  a  number  of  scarlet 
fever  convalescents,  free  from  tuberculous  or  luetic  disease  is  used 
preferably  to  a  serum  obtained  from  an  individual  case.  In  1912, 
Reiss  and  Jungmann  reported  12  cases  of  scarlet  fever  treated  with 
good  results  by  this  method  and  Koch  adds  28  more  cases  in  this  article. 
Of  this  series,  1  patient  died,  but  this  patient  M-as  practically  moribund 
on  admission  to  the  hospital  and  died  one  hour  after  the  first  injection. 
The  effects  of  the  treatment  were  most  striking  in  the  severe  toxic 
cases  without  complications.  Koch  gives  temperature  charts  in  his 
article  that  seem  to  show  the  prompt  action  of  the  serum  treatment 
upon  the  temperature  curve.  He  says  that  this  effect  was  parallel 
with  marked  clinical  improvement  in  the  individual  cases. 


The  Intrameningeal  Treatment  of  Tabes  Dorsalis  and  Cerebro- 
spinal Syphilis. — Boggs  and  Snowden  (Jour.  Amer.  Med.  Assoc, 
1913,  Ixi,  22bS)  report  concerning  the  treatment  of  tabes  dorsalis  and 
cerebrospinal  syphilis  by  the  intraspinal  injection  of  serum  removed 
one  hour  after  the  intravenous  injection  of  salvarsan  or  neosaharsan. 
The  Swift  and  P]llis  technique  was  followed,  except  that  they  injected 
larger  doses  of  the  undiluted  serum.  Blood  was  withdrawn  one  hour 
after  the  intravenous  administration  of  salvarsan  and  allowed  to  clot. 
The  next  day  the  serum  was  removed,  centrifugalized,  and  heated  at 
56°  C.  for  half  an  hour.  Lumbar  puncture  was  then  done,  cerebro- 
spinal fluid  withdrawn,  and  exactly  enough  serum  injected  to  replace 
the  fluid.  The  amounts  varied  between  20  and  35  c.c,  and  the  treat- 
ment was  repeated  from  every  ten  to  twenty  days  imtil  the  spinal 
fluid  was  normal  in  respect  to  the  cell-count  and  \Yassermann.  In 
every  case  there  was  marked  improvement,  the  cell-count  dropping 
to  normal  and  the  Wassermann  becoming  less  marked  and  in  most 
of  the  cases  entirely  negative.  The  most  constant  result  was  the 
disappearance  of  the  lightning  pains  and  other  sensory  disturbances, 
and  this  resulted  in  a  more  cheerful  mental  attitude  and  a  corre- 
sponding improvement  in  the  appetite  and  nutrition.  The  eft'ect  on 
locomotion  was  slower  in  development  and  less  marked,  but  definite, 
and  in  some  cases  great  improvement  was  achieved,  rather  more 
pronounced,  apparently,  than  in  patients  treated  by  smaller  doses 
of  diluted  serum. 


The  Benzol  Treatment  of  Leukemia, — Mimlmaxn  {Drufsch.  uicd. 
U'och.,  1913,  xxxix,  2083)  reports  a  case  of  lymphatic  leukemia  treated 
with  benzol  during  a  period  of  nearly  six  months  with  a  final  fatal 
result.  This  patient  had  received  a  total  of  175  gm.  of  benzol  during 
this  time  and  at  the  autopsy  extensive  necrosis  of  the  liver  was  found. 
The  patient  showed  marked  improvement  after  the  first  three  or  four 
weeks  of  benzol  treatment  and  continued  to  impnne  for  two  weeks 
after  the  discontimiance  of  the  remedy.  This  period  of  improvement 
was  closely  followed  by  a  relajjse  which  yielded  to  further  benzol 
treatment,  the  leukocytes  dropping  from  (iO.OOO  to  20.000.  This 
temporary  improvement  was  followed  by  a  severe  relapse  while  on 
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the  benzol  and  the  patient  rapidly  failed.  Pappenheini  has  found 
necrosis  of  the  liver  in  rabbits  after  the  administration  of  benzol  for 
continued  periods  of  time  and  Neumann  has  also  reported  necrosis 
of  the  liver  in  a  case  of  myeloid  leukemia  treated  with  benzol.  Miihl- 
mann  cautions  against  the  continued  use  of  benzol  in  view  of  this 
apparent  destructive  action  of  benzol  upon  the  liver. 


The  Scientific  Basis  for  Vaccine  Therapy. — Pearce  {Jour.  Amcr. 
Med.  Assoc,  1913,  l.\i,  2115j  says  that  prophylactic  vaccination  rests 
on  a  sound  scientific  basis  of  experimental  study  and  clinical  obser- 
vation. Curative  vaccination  has  no  sound  experimental  basis,  but 
the  application  of  the  general  principles  of  immunity  as  well  as  clinical 
observation  offers  a  plausible  basis  for  the  treatment  of  localized, 
more  or  less  chronic  infections,  and  of  "carriers."  On  the  other  hand, 
no  satisfactory  Imsis  is  at  hand  for  curative  vaccination  in  the  acute 
self-limited  diseases  characterized  by  general  dissemination  and 
.systemic  infection.  All  attempted  vaccinations  in  this  group  must 
be  considered  as  purely  experimental.  The  only  logical  method  of 
vaccination  is  the  use  of  "autogenous  vaccines."  ^lixed  vaccines, 
commercially  prepared,  constitute  a  type  of  bacterial  polypharmacy 
which  should  be  discouraged  as  unscientific  and  non-ethical.  Thera- 
peutic vaccination,  if  it  is  to  be  placed  on  a  scientific  basis,  should  be 
regarded  as  a  method  of  treatment  based  on  the  study  of  the  indi- 
vidual and  his  infection  and  not  as  a  ready-made  method  capable 
of  the  universal  application  of  stock  vaccines.  The  use  of  vaccines  in 
diseases  of  doubtful  or  unknown  etiology  is  unscientific  and  ethically 
indefensible.  Every  physician  practicing  vaccination  should  bring 
to  bear  in  the  study  of  his  results  every  method  of  lal)oratory  and 
clinical  investigation  which  promises  light,  and  preferably  should 
work  with  a  trained  immunologist.  Thus  only  can  definite  knowledge 
of  the  efficacy  of  vaccination  be  obtained.  It  is  well  to  remember  the 
words  of  A.  E.  Wright  in  this  connection.  Wright  asserts  that  for 
such  skilled  service  as  that  demanded  by  vaccine  therapy  "is  required 
a  man  who  has  spent  years  of  study  to  master  the  technique,  to  know 
how  to  make  the  vaccines,  to  know  where  to  look  for  the  microbes, 
to  know  which  are  the  most  important  microbes,  to  know  how  to 
isolate  them,  and,  most  of  all,  a  man  with  sufficient  experience  and 
ability  to  apply  all  these  things."  In  the  interpretation  of  results 
it  should  be  borne  in  mind  that,  as  Theobald  Smith  has  emphasized, 
vaccines  rarely,  if  ever,  cure,  but  act  rather  in  aiding  a  process  which 
tends  to  recovery  by  stimulating  a  languid  process  to  immunization. 


Splenectomy  in  Pernicious  Anemia. — Mosse  (Berlin,  hiiti.  U'och., 
1913,  1,  20S8)  describes  a  case  with  blood  changes  similar  to  those  of 
pernicious  anemia  in  which  an  apparent  cure  followed  splenectomy. 
For  this  treatment  to  be  successful,  Mosse  believes  that  the  blood 
should  show  evidences  of  hemolysis.  This  can  be  determined  by 
testing  the  resisting  power  of  the  red  cells  to  salt  solutions  of  varying 
strengths  and  to  the  patient's  serum  and  alien  sera.  It  is  unusual 
to  find  evidence  of  increased  fragility  of  the  red  cells  in  true  pernicious 
anemia,  as  many  observations  have  shown  that  the  red  cells  in  per- 
nicious anemia  are  more  resistant  to  hemolysing  agents  than  normal 
red  cells. 
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Malaria  in  Infants  .^William  Weston  (Archiv.  Pedial.,  1914, 
xxxi,  244)  points  out  the  influence  of  malaria  on  the  morbidity  and 
mortahty  of  infants  wherever  the  disease  prevails  endemically.  Of 
the  predisposing  etiological  factors  age  comes  next  to  location.  In 
Southern  States,  malaria  reaches  its  height  in  July,  August,  and  Sep- 
tember. The  pernicious  types  are  most  often  seen  in  the  early  autumn. 
The  principal  forms  of  malaria  found  in  the  south  are  the  tertian 
and  estivo-autumnal.  Pernicious  malaria  is  an  intensified  degree  of 
infection  and  not  a  pathological  entity.  In  the  latter  condition  large 
numbers  of  parasites  are  found  in  the  brain  at  autopsy,  the  infantile 
nervous  system  being  an  important  predisposing  factor.  The  incuba- 
tion period  in  malaria  is  from  three  to  five  days  or  less.  Successive 
infections  of  tertian  and  quartan  malaria  at  different  periods  may 
confuse  by  the  attacks  occurring  daily.  The  attack  usually  begins 
abruptly  with  vomiting  or  convulsions,  pallor  of  the  skin,  followed 
by  cyanosis,  followed  again  by  reddening  of  the  face,  the  nose  remaining 
white  and  pinched.  Temperature  and  pulse  are  high.  Perspiration 
accompanies  the  fall  of  temperature  and  prostrations  is  severe.  Infec- 
tion by  the  estivo-autumnal  type  is  almost  always  severe.  Enlarge- 
ment of  the  spleen  and  liver  are  usual,  with  gastro-intestinal  distur- 
bances and  often  acute  pulmonary  congestion.  A  diagnosis  can  usually 
be  made  by  examining  the  blood  taken  at  the  beginning  of  a  paroxysm, 
especially  before  quinine  has  been  given.  The  finding  of  melanin  in  the 
large  mononuclear  leukocytes  is  said  to  be  pathognomonic  of  malaria, 
but  more  diagnostic  of  chronic  than  acute  malaria.  Other  valuable 
aids  in  the  diagnosis  are  the  therapeutic  test,  with  quinine  and  the 
periodicity  of  the  symptoms.  Preventive  measures,  such  as  destroying 
the  breeding  places  of  mosquitoes,  the  screening  of  houses,  and  keeping 
children  indoors  after  nightfall  are  highly  important.  Quinine  bisul- 
phate  in  aqueous  solution  is  begun  three  hours  after  the  child's  tem- 
perature has  become  normal,  giving  2  grains  every  four  hours  for 
twenty-four  hours.  After  this  period  3  grains  are  given  morning  and 
evening  for  three  weeks.  In  pernicious  malaria  a  3-grain  tablet  of 
bimuriate  of  quinine  and  urea  is  given  by  means  of  a  hypodermic 
syringe  and  injected  deep  in  the  muscles  every  six  hours.  By  rectum 
the  bimuriate  is  given  in  6-  to  9-grain  doses  dissolved  in  salt  solution. 


Smallpox  in  Infants  and  Children. — William  Haxna  (British 
Jour.  Child.  Dis.,  1914,  xl,  1)  gives  statistics  of  smallpox  epidemics 
in  England  to  show  its  incidence  and  mortality  in  children,  and  to 
demonstrate  the  fact  that  the  prevalence  of  the  disease  lias  been 
greatly  checked  i)y  vaccination.  A  study  of  the  smallpox  records  of 
the  Liverpool  hospitals  for  the  last  ten  years  shows  that  among  the 
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well  vaccinatefl  no  cases  are  to  be  found  under  two  years  and  only 
seven  cases  between  two  and  five  years  of  age.  The  immunity  con- 
ferred by  vaccination  in  infancy  which  protects  the  infant  in  early 
life,  gradually  loses  its  effect  and  cases  begin  to  appear  in  the  older 
children.  However,  these  cases  are  never  as  severe  as  in  those  who 
never  were  vaccinated.  No  severe  cases  are  to  be  found.  Between 
two  and  five  years  100  per  cent,  are  very  mild  cases,  between  five  and 
ten  years  90  per  cent,  are  very  mild,  and  between  ten  and  fifteen  years 
over  80  per  cent,  are  in  the  same  category.  Smallpox  may  occur 
concurrentl\'  with  vaccinations.  Concurrent  vaccination,  if  done 
within  the  first  three  days  of  infection,  almost  entirely  neutralizes 
the  smallpox,  so  that  no  symptoms  or  signs  of  the  disease  appear  or 
the  attack  will  be  very  mild,  with  a  few^  papules  which  do  not  mature 
but  simply  die  away.  The  later  in  the  incubation  stage  that  vaccination 
is  performed,  the  more  severe  the  type  of  disease,  but  the  disease  is 
never  more  severe  than  of  moderate  severity.  Vaccination  performed 
after  the  symptoms  have  developed  does  not  "take"  typically,  and 
the  disease  pursues  its  usual  severe  course.  In  unvaccinated  children, 
smallpox  is  always  severe,  and  the  records  show  that  up  to  fifteen 
years  50  per  cent,  of  the  cases  are  of  the  confluent  type  and  die,  while 
only  10  per  cent,  escape  with  a  mild  type  of  eruption.  Among  the 
vaccinated  the  deaths  are  absoluetly  nil  up  to  fifteen  j-ears.  The 
chief  point  in  the  diagnosis  of  smallpox  is  the  relative  distribution 
of  the  rash  on  the  different  parts  of  the  body. 
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Cervical  Cesarean  Section  for  Double  Development  of  the  Genital 
Organs. — Bexthix  {Moiiafsschriftf.  Gcburtshiilfc  intd  Gyniikologic,  1912, 
Band  xxxv.  Heft  2},  reports  a  case  of  a  patient  brought  to  clinic  with 
beginning  abortion.  On  examination,  a  double  vagina  was  present, 
terminating  on  the  right  side  in  a  retroflexed  uterus  in  which  preg- 
nancy was  developing.  The  vagina  upon  the  left  side  was  very  narrow, 
and  the  cervix  on  the  left  side  was  but  partly  developed.  Thirteen 
months  later  the  patient  again  came  to  clinic  in  labor,  having  had 
uterine  contractions  for  ten  hours.  The  ovum  had  developed  again 
in  the  right  uterine  cavity.  Cultures  taken  from  both  vaginjc  showed 
the  presence  of  staphylococcus  albus.  The  membranes  had  ruptured, 
the  fetal  head  was  standing  transversely  at  the  pelvic  brim.  After 
some  delay  the  head  partially  descended,  when  progress  ceased.  It 
was  impossible  to  tring  the  fetus  in  the  axis  of  the  pelvis,  and  accord- 
ingly,  cervical   section   was  performed   by   suprapubic   incision.     On 
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examinins  the  tumor,  the  lower  uterine  segment  ef  the  prejrnant 
uterus  was  found  greatly  distended.  The  delivery  of  the  child  pro- 
ceeded without  difficulty,  but  some  delay  was  experienced  in  delivering 
the  placenta,  which  was  attached  at  the  fundus.  It  was  interesting 
to  note  that  uterine  contractions  occurred  in  the  pregnant  uterus  only, 
and  not  in  the  left  side  of  the  double  organ.  The  mother  recovered, 
but  her  convalescence  was  delayed  by  an  attack  of  bronchitis.  In 
speaking  of  cervical  extirpation  in  general,  Benthin  states  that  he  has 
performed  19  operations,  with  one  maternal  death  from  apoplexy  in  a 
uremic  patient.  He  cjuotes  Doderlein's  32  cases,  with  3  deaths,  and 
his  recent  statistics  of  50  cases  with  3  deaths.  Kuster  has  operated 
55  times  with  2  deaths.  Baisch  in  16  cases  saw  lacerations  of  the  peri- 
neum during  operation.  It  is  Doderlein's  opinion  that  drainage  should 
be  employed  in  the  connective  tissue  of  the  pelvis  after  this  operation, 
as  it  is  very  difficult  to  secure  primary  union  in  this  tissue.  The  entrance 
of  bacteria  into  the  connective  tissue  of  the  pelvis  is  much  more  serious 
than  the  entrance  of  bacteria  into  the  abdominal  cavity.  It  is  important 
not  to  wait  too  long  after  rupture  of  the  membranes,  because  of  the 
danger  of  infection  through  the  ascent  of  bacteria  from  the  vagina 
into  the  amniotic  liquid  and  amniotic  cavity. 

Vaginal  Cesarean  section  for  eclampsia  is  reported  by  Beckmann 
(Monatsschrift  f.  Gchurtshulfc  unci  Gynakologir,  1912,  Band  xxxv,  Heft 
2),  he  reports  43  operations,  25  on  primipara^  and  IS  on  midtiparje. 
In  Russian  literature,  Beckmann  has  collected  in  addition  to  his  own, 
53  cases.  He  preceded  the  operation  by  the  use  of  the  dilating  bag, 
which  greatly  facilitated  the  procedure  and  made  it  unnecessary  to 
open  the  posterior  cervical  wall  in  all  but  one  case.  In  all  but  one 
patient  labor  was  terminated  by  version  and  extraction.  Forceps  was 
used  once  where  the  head  was  low  in  the  pelvic  cavity.  The  uterus 
was  tamponed  three  times  to  prevent  relaxation.  The  placenta  was 
delivered  in  7  cases;  in  32  Crede's  method  was  employed,  and  in  4  the 
placenta  was  extracted  manually.  The  paravaginal  incision  recom- 
mended by  Diihrssen,  was  necessary  in  but  4  among  25  primipane  in 
whom  the  children  were  above  the  usual  size.  In  one  case  the  uterine 
wall  ruptured  because  the  dilating  bag  had  not  been  sufficiently  filled 
to  procure  full  dilatation.  Diihrssen's  mortality  in  vaginal  Cesarean 
section  was  stated  to  be  1  per  cent.  In  his  43  cases,  Beckmann  had 
8  deaths,  two  from  septic  infection,  a  septic  mortality  of  4.0  per  cent. 
By  other  methods  of  treatment  in  the  St.  Petersburg  hospitals,  the 
septic  mortality  of  eclampsia  has  been  5.7  per  cent.  Beckmann  also 
compares  the  results  of  conservative  methods  in  the  treatment  of 
eclampsia  prior  to  1910  with  prompt  delivery  as  performed  in  1910 
and  1911.  In  the  former  there  were  210  cases,  with  a  mortality  of 
32.9  per  cent.  In  the  latter  two  years,  90  cases  with  18  per  cent, 
mortality.  When  the  mortality  of  difierent  methods  of  delivery  in 
eclampsia  is  compared,  it  is  found  that  the  forceps  had  33  per  cent, 
mortality,  spontiineous  labor  10  ])er  cent.,  version  and  extraction  14 
per  cent.,  abdominal  Cesarean  section,  no  mortality,  and  vaginal 
C'esarean  section  IS  ])er  cent.  It  is  <)l)served  that  the  more  ])romptly 
operation  is  performed  the  better  the  results.  The  fetal  mortality  is 
also  lessened  by  pronij)!  openition. 
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The  Determination  of  Fetal  Age  by  the  Graphic  Method.— Hkuser 
(Zcitschrift  f.  Geburtshiilfc  und  Gynakologic,  1912,  Band  Ixx,  Heft  2), 
draws  attention  to  Zangemeister's  curves  in  estimating  the  age  of  the 
fetus.  Heuser  takes  as  important  data  the  length  of  the  fetal  bodj', 
height  of  the  occipitofrontal  circumference  of  the  head,  the  occipito- 
frontal diameter  of  the  head,  the  depth  of  the  head  measured  from  the 
chin  to  the  middle  of  the  anterior  fontanelle,  the  circumference  of  the 
breast  at  the  nipples,  the  distance  from  the  uml)ilicus  to  the  breech 
or  buttocks,  the  length  of  the  legs  and  the  length  of  the  feet.  "With 
each  measurement,  so  near  as  possible,  the  duration  of  gestation  is 
also  considered.  These  are  all  represented  graphically,  and  their 
comparison  to  the  normal  enables  one  to  judge  of  the  degree  of  fetal 
development. 

Hanxes  {Zeifschrift  f.  Gcburtshiilfe  und  Gynakologic,  1912,  Band 
Ixxi,  Heft  3,)  writes  concerning  the  development  of  the  fetus  in  rela- 
tion to  the  duration  of  pregnancy.  He  draws  attention  to  the  fact 
that  the  fetus  at  full  term  may  vary  greatly  in  weight  and  development. 
He  finds  that  when  the  fetus  is  above  the  average  in  weight  that  con- 
siderable variation  in  length  may  be  present.  The  average,  however, 
in  these  healthy  childnni  will  be  from  53  to  5()  cm.  In  cases  where 
there  was  no  information  concerning  the  last  menstruation,  it  was 
found  that  the  weight  of  the  fetus  served  as  a  constant  indication  of 
the  period  of  gestation.  In  but  50  per  cent,  of  large  children  was 
pregnancy  prolonged  280  days. 

The  determination  of  fetal  sex  in  utero  is  the  subject  of  a  paper  by 
Petri  {Zcii.schrift  f.  Gchurtshulfc  nnd  Gynakologic,  1912,  Band  Ixxii, 
Heft  1),  His  method  consists  in  the  use  of  serum  ol)tained  from  the 
cow  and  the  steer,  and  in  7  cases  where  injections  were  made  and 
the  serum  dilated  from  one-half  to  one  in  forty,  the  results  indicated 
the  sex  of  the  child.  As  control,  the  Wassermann  test  was  found  in 
some  cases  negative,  and  in  others  positive.  While  the  experiments  gave 
results  of  interest,  they  were  not  conclusive,  and  could  not  be  relied 
upon  to  positively  determine  the  sex  of  the  unborn  fetus. 

Obata  {Zcitschrift  f.  Geburtshiilfc  und  Gynakologic,  1912,  Band  Ixxii, 
Heft  3),  contributes  an  interesting  paper  upon  the  centres  of  ossifica- 
tion in  the  fetal  pelvis.  He  finds  that  the  centres  of  ossification  in  the 
ischium,  pubis,  ilium,  first  to  fifth  ribs,  and  portions  of  the  spine, 
develop  bilaterally  during  fetal  life.  There  is  unilateral  development 
in  the  sacrum.  All  these  centres  of  ossification  seem  to  be  composed 
of  one  mass  and  not  of  several  parts.  These  various  centres  differ 
in  length  and  in  shape.  The  deposit  of  calcium  in  the  ossification 
centres  is  ciiaracterized  In-  the  growth  of  bone  cells  and  the  gradual 
disappearance  of  the  ossification  centre  itself.  The  so-called  chondral 
reaction  is  found  in  the  fetus  30  mm.  long,  first  in  the  ilium,  although 
in  other  bones  it  may  be  wanting.  In  the  ilium  the  chondral  reactions 
begins  a  short  time  before  the  deposit  of  calcareous  material.  Among 
many  misstatements  frequently  made  concerning  obstetrics  cases,  that 
of  excessive  fetal  size  is  probably  the  most  often  in  evidence. 

Ahlfei.d  (Zcitschrift  f.  Geburtshiilfc  und  Gynakologic,  1912,  Band 
Ixxii,  Heft  3),  has  collected  previously  reported  cases  of  excessive 
fetal  size.  At  the  head  of  the  list  stands  Ortega's  case,  11,300  grams, 
70  cm.  long;  the  sex  a  male.    Rachel  and  Neumer  report  a  child  11,250 
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grams  in  weight.  Beach,  one  of  10,750  grams  in  weight,  in  length 
76  cm.;  the  sex  a  male.  Olano,  a  female  child  68  cm.  long  and  10,000 
grams  in  weight.  Thence  the  weight  gradually  descends  to  that  of 
Baudeloque,  who  reports  a  female  child  61  cm.  long,  weighing  6150 
grams.  The  question  naturally  arises.  Under  what  circumstances  does 
this  excessive  development  of  the  child  occur?  First  in  importance 
is  the  development  of  the  parents.  If  they  are  excessively  large  and 
stalwart,  the  offspring  shares  in  their  size.  There  is  also  a  tendency 
where  the  mother  is  well  nourished  to  an  increase  in  fetal  size,  with 
an  increasing  number  of  pregnancies.  It  is  well  recognized  that  when 
pregnancy  occurs  comparatively  late  in  life  that  the  tendency  to 
overgrowth  of  the  fetus  is  also  present.  Unquestionably  the  growth 
of  the  placenta  and  its  area  has  something  to  do  with  this  condition. 
The  percentage  of  male  to  female  children  is  two  to  one.  Prolonga- 
tion of  pregnancy  is  also  a  cause  for  excessive  fetal  growth,  which  has 
long  since  been  recognized.  Labor  is  delayed  in  these  cases  because 
the  excessive  size  of  the  head  prevents  its  normal  descent  into  the 
pelvic  brim  and  retards  labor  through  the  absence  of  the  pressure 
of  the  head  upon  the  lower  uterine  segment  and  cervix.  The  mortality 
among  large  children  is  very  great.  In  62  cases,  50  were  dead-born, 
three  were  moribund,  and  but  nine  were  delivered  in  good  condition. 
Van  der  Hoeven  (Zeitschrift  f.  Gehurishulfe  und  Gyncikologie,  1912, 
Band  Ixxii,  Heft  3),  contributes  a  paper  upon  breech  presentation,  its 
fetal  mortality,  and  what  can  be  done  to  lessen  it.  The  operator  has 
the  choice  of  several  methods:  He  may  perform  external  version,  con- 
verting the  breech  into  a  vertex  presentation,  or  he  may  bring  down  a 
foot  and  extract  the  child  so  soon  as  the  breech  has  been  delivered, 
or  the  labor  can  be  left  to  Nature  alone,  until  the  child  is  evidently 
in  danger,  when  it  is  delivered.  Turning  the  child  by  external  version 
to  secure  a  vertex  presentation  is  rarely  efficient.  Prophylactic  extrac- 
tion of  a  foot  is  most  practised  by  French  obstetricians.  The  result 
are  not  good,  as  the  head  is  often  brought  prematurely  under  pressure, 
the  mortality  ranging  from  15  to  50  per  cent.  A  collection  of  statistics 
upon  the  fetal  mortality  of  extraction  by  the  breech  or  by  the  feet  gives 
figures  varying  from  10  to  50  per  cent.  Where  no  active  interference 
is  practiced  some  authorities  state  that  12  per  cent,  of  cases  terminate 
spontaneously;  others  more  than  50  per  cent.  The  fetal  mortality 
in  spontaneous  labor  in  some  clinics  is  reckoned  at  0.6  per  cent.;  in 
others  from  11  to  16  per  cent.  Where  the  arms  and  shoulders  are 
extracted  artificially,  the  fetal  mortality  varies  from  3  to  13  per  cent. 
The  total  mortality  of  children  born  spontaneously  in  breech  labor 
varies  from  8  to  24  per  cent.  When  one  strives  to  ascertain  the  reason 
for  high  fetal  mortality  in  breech  presentation,  it  is  often  found  in  the 
fact  that  no  assistance  is  given  to  the  mother  until  the  child  is  about 
to  succumb  through  birth  pressure.  The  dangerous  period  comes  after 
the  birth  of  the  breech.  The  cord  is  often  pressed  upon  so  severely 
as  to  produce  asphyxia,  and  so  soon  as  the  cord  is  in  danger  of  pressure 
the  operator  should  immediately  extract  the  child.  The  act  of  extrac- 
tion throws  the  arms  up  and  adds  to  the  complications.  Where  the 
breech  enters  the  pelvis  spontaneously  the  arms  remain  upon  the  chest. 
In  difficult  cases  the  extraction  of  the  breech  may  give  rise  to  danger  and 
fracure  of  the  thigh  may  occur.      When  the  foot  is  high  up  and  the  leg 
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of  the  fetus  pressed  against  the  abdomen,  the  cxtraetion  is  very  difheult. 
In  delivering  these  cases  one  must  remember  the  rule,  never  to  inter- 
fere before  the  breech  is  born  if  it  can  possibly  be  avoided;  but  when 
the  breech  appears  beyond  the  vulva,  the  child  should  be  extracted 
as  soon  as  possible.  In  his  own  experience  he  had  lost  but  5  among 
126  children — a  mortality  of  3.9  per  cent. 


The  Relation  Between  the  Secretion  of  the  Mammary  Glands 
and  the  Ovaries. — Cohn  {Monatsschrift  f.  Gcburtskulfe  mid  Gytiiikologie, 
1913,  Band  xxxvii.  Heft  1),  draws  attention  to  the  relation  between 
the  mammary  glands  and  the  ovaries  in  both  the  fetus  and  the  adult. 
He  shows  from  studies  in  embryology  that  during  the  development 
of  the  embryo  the  fetus  and  maternal  ovary  exert  an  influence  upon 
the  development  of  the  mammary  gland  in  the  fetus.  He  cites  the 
example  of  a  patient  in  whom  there  was  a  defect  in  the  development 
of  the  uterus  and  vagina,  the  ovaries  being  present,  and  the  mammary 
glands  well  developed.  He  also  cites  clinical  observations  to  show 
that  the  enlargement  of  the  mammary  glands  often  observed  during 
menstruation  results  from  the  internal  secretion  of  the  ovaries.  The 
Fallopian  tubes  seem  to  play  a  negative  part  as  regards  the  secretion 
of  milk,  while  the  action  of  the  ovary  and  the  milk  glands  of  the  breast 
seem  to  be  antagonistic.  He  reports  the  case  of  a  patient  who  had 
amenorrhea  and  atrophy  of  the  ovaries  with  galactorrhea.  In  this 
case  there  was  enlargement  of  the  thyroid  gland  also.  He  reports 
also  the  case  of  a  patient  who  received  a  severe  burn  of  the  thorax,  arm, 
and  upper  portion  of  the  thigh.  This  was  followed  by  a  very  free 
secretion  of  milk  in  both  breasts.  A  few  days  afterward  menstruation 
developed,  but  to  a  very  slight  degree,  followed  by  amenorrhea  for 
thirteen  months,  during  which  the  breasts  continued  to  secrete  abun- 
dantly. He  reports  experiments  where  the  extract  of  the  mammary 
gland  had  been  injected  into  animals,  and  also  ovarian  extract,  and  the 
effects  of  this  demonstrated  upon  the  ovaries  and  milk  glands.  In 
some  cases  of  endometritis  and  other  uterine  abnormalities  the  extract 
of  the  mammary  gland  has  been  used  therapeutically  to  advantage. 
It  is  his  conclusion  that  the  Fallopian  tubes  influence  the  development 
of  the  breasts,  but  that  the  ovary  itself  has  a  function  antagonistic 
to  that  of  the  milk  glands. 

The  question  of  the  development  of  sex  in  the  fetus  is.  discussed  by 
Weill  (Monatsschrift  f.  Geburtshiilfe  und  Gynakologie,  1912,  Band 
xxxvi.  Heft  6).  He  attempts  to  demonstrate  by  mathematical  formula 
that  a  definite  relation  exists  between  kinetic  energy  of  the  mass  of 
cells  in  the  embryo  and  its  rate  of  change  or  development.  He  finds 
that  the  so-called  generation  cells  of  both  male  and  female  types, 
affect  the  development  of  the  sex  of  the  embryo.  He  believes  that  the 
character  of  nutrition  and  the  circumstances  of  the  mother  have  much 
to  do  with  this.  He  cites  the  example  of  a  nation  during  the  time  of 
poverty  and  during  the  prolonged  war,  where  male  children  were 
born  more  frequently  than  female  children,  because  during  this  time 
there  was  no  excess  of  plastic  proteid  nutritious  material;  but  the 
carbohydrates  were  present  in  considerable  quantity.  These  aff"ord 
heat  and  liberate  force  in  the  organism,  and  stimulate  the  vigor  and 
movement  of  the  male  generative  cells.  The  contrary  is  the  case  in 
time  of  prolonged  peace  and  plenty. 
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The  influence  of  the  mother's  age  upon  the  sex  of  the  child  is  dis- 
cussed by  Ahlfeld  (Moyiatsschrift  f.  Gehurfshiilfc  vnd  Gyndkologic, 
1912,  Band  xxxvi,  Heft  3).  He  belie\es  that  the  proportion  of  male 
births  to  female  increases,  when  the  mother  at  the  time  of  her  first 
labor  is  either  considerably  below,  or  considerably  above  the  average 
age  of  child-bearing. 

LiTZ  (ZcniralhUtit  f.  Gynitlcologir,  1913,  Xo.  4),  presents  in  tabular 
form  the  characteristics  of  24  infants  born  at  nine  months'  gestation. 
The  term  "ripe"  and  "fully  developed"  are  applied  so  loosely  to  the 
infant  that  it  is  necessary  to  have  a  number  of  points  upon  which  to 
base  the  opinion  that  the  child  is  fully  developed.  He  would  apply 
the  term  "fully  developed"  to  a  child  born  from  thirty-nine  to  forty- 
one  weeks  after  the  first  day  of  the  last  period.  The  term  "ripe" 
should  be  limited  to  those  children  in  whom  development  was  equally 
advanced  in  all  the  essential  points.  He  draws  attention  to  the  fact 
that  an  infant  may  be  born  in  forty  weeks  after  the  last  period  and  still 
lack  some  of  the  signs  of  maternity,  while  other  children  born  in 
thirty-two  weeks  may  seem  to  be  fully  grown.  The  weight,  length, 
and  the  circumference  of  the  cranium  are  important.  The  statistics 
indicate  that  at  the  end  of  the  eighth  month  the  child  should  weigh 
2050  grams,  the  length  should  be  48  cm.,  and  the  cranial  circumfer- 
ence 34  cm.  At  the  ninth  month  2S80  grams,  length  52  cm.,  cranial 
circumference  35  cm.  At  the  tenth  month,  weight  3310  grams,  length 
54  cm.,  circumference  of  head  37  cm.  Of  the  24  cases  cited,  but  three 
were  less  than  50  cm.  in  length. 
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Endometritis  and  Uterine  Hemorrhage. — Although  the  trend  of 
modern  opinion  is  for  the  most  part  away  from  the  old  idea  that  endo- 
metritis is  of  itself  ever  the  real  cause  of  excessive  uterine  hemorrhage, 
Driessen  (Zc)ifralhl.  f.  (h/ii.,  1914,  xxxviii,  (5 18)  believes  that  there  is 
one  very  definite  type  of  endometritis  which  does  stand  in  this  relation 
to  metrorrhagia.  He  also,  in  contradistinction  to  some  modern  authors, 
maintains  the  correctness  of  the  older  view  that  at  each  menstrual 
period  actual  bits  of  the  surface  mucosa  are  cast  off  and  discharged 
from  the  uterus;  this  he  has  proved  by  carefully  collecting  and  examin- 
ing the  menstrual  blood.  He  believes  that  this  occurs  in  the  following 
way:  In  the  premenstrual  stage  the  endometrium  becomes  differen- 
tiated into  two  layers,  a  compact  and  a  spongy.  The  former,  and  part 
of  the  latter,  undergo  necrosis,  accompanied  by  an  invasion  of  polv- 
morphomiclear  leukocytes.  Xuniercnis  small  blood\essel  ruptures, 
with   consequent   heniQiThages,   occur;   these   hemorrhagic   areas   then 
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become  organized  by  the  ingrowth  of  young  fibrobhists.  The  necrotic 
portions  are  cast  off,  and  the  newly  formed  stroma  is  co\ered  witli  a 
new  epitheHum,  whose  cells  show  active  prohferation.  This  is  the 
normal  process,  and  is  associated  with  normal  ovarian  activity.  In 
some  cases  of  irregular  menstruation,  however,  associated  with  an 
insufficiency  of  ovarian  function — a  condition  that  is  especially  apt  to 
occur  about  the  time  of  puberty  or  the  menopause — the  necrotic  por- 
tions of  the  old  endometrium  are  not  cast  off,  but  remain  attached 
to  the  surface,  just  as  bits  of  placental  tissue  remain  after  an  incom- 
plete abortion.  As  a  result  of  this,  Driessen  thinks,  a  peculiar  type  of 
endometritis  arises,  which  may  be  the  cause  of  profuse  hemorrhages. 
Pathologically,  this  type  of  endometritis  is  characterized  by  the  occur- 
rence here  and  there  in  the  stroma  of  hi/aline  masses,  the  result  of 
non-organized  hemorrhages;  these  are  always  surrounded  l)y  masses  of 
leukocytes.  The  glands  may  show  some  cystic  dilatation,  and  the 
epithelium  may  be  multilayered,  almost  suggesting  malignancy.  It 
is  evident,  Dreissen  thinks,  that  the  presence  of  these  hyaline  and 
necrotic  masses,  acting  as  foreign  bodies,  causes  the  active  inflam- 
matory infiltration  of  the  endometrium,  and  that  the  incomplete 
regeneration  of  the  stroma  causes  compression  of  the  gland  outlets 
and  dilatation  of  the  deeper  portions.  Just  as  bleeding  after  an  abor- 
tion does  not  cease  until  the  placental  remains  are  removed  from  the 
endometrium,  so  the  menstrual  bleeding  associated  with  this  type  of 
endometritis  persists  until  either  the  incompletely  cast  off'  necrotic 
areas  are  removed  by  curettage,  or  the  ovarian  fimction  is  completely 
destroyed  by  oophorectomy  or  the  .r-ray.  For  the  majority  of  these 
patients,  Driessen  considers  the  last  named  method  of  treatment  the 
most  satisfactorv. 


Amniotic  Membrane  for  the  Prevention  of  Postoperative  Adhesions. 
— Indoubtedly  one  of  the  most  difficult  problems  encountered  by  the 
abdominal  and  pelvic  surgeon  is  the  prevention  of  adhesions  between 
peritoneal  surfaces  from  reforming  after  their  separation,  or  from 
occurring  after  operations  in  infected  areas.  Many  forms  of  artificial 
and  animal  membranes,  oils,  etc.,  have  been  tried,  with  practically 
no  result.  An  interesting  suggesting  is  now  made  by  Ly.max  and 
Bekgtold  (Surg.,  (Jyn.,  and  Obsf.,  1914,  xviii,  7(32)  to  use  human 
anmiotic  membrane  for  this  purpose.  It  appears  to  have  several 
distinct  advantages,  in  that  it  is  easy  to  obtain  in  sheets  of  large  .size, 
it  is  originally  sterile,  can  be  easily  preserved  and  kept  sterile,  and  is 
thin,  easy  to  handle,  and  is  probably  easily  al^sorbed.  Lyman  and 
Hergtold  report  its  use  in  seven  cases,  with  very  gratifying  results;  one 
of  the  patients  was  a  young  woman  who  had  been  operated  upon 
twice  for  the  relief  of  adhesions  throughout  the  abdomen,  without 
l)enefit.  A  third  oj)eration  was  performed,  with  free  use  of  the  mem- 
l)rane,  and  was  followed  by  complete  relief  of  the  symptoms,  a  con- 
flition  which  has  lasted  for  over  five  months  since  operation.  The 
amniotic  membrane  is  obtained  from  a  patient  free  from  constitutional 
disease:  it  is  prepared  by  washing  in  rumiing  water  for  two  hours,  and 
is  then  preserved  until  wanted  in  a  ().")  per  cent,  solution  of  formalde- 
hyde in  70  per  cent,  alcohol. 
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Disposal  of  Unaffected  Tube  in  Operation  for  Ectopic  Pregnancy. — 
In  order  to  formulate  if  possible  some  rational  scheme  of  dealing  with 
this  often  very  puzzling  question,  R.  R.  Smith  (Surg.,  Gyn.,  and  Obst., 
1914,  xviii,  684)  has  collected  from  various  American  surgeons  the 
records  of  192  cases,  all  of  which  have  been  followed  for  at  least  five 
years  after  the  original  operation.  In  48  of  these  patients,  the  opera- 
tion was  of  such  a  character  as  to  preclude  the  possibility  of  further 
pregnancy,  and  these  are  therefore  not  taken  into  consideration.  Of 
the  remaining  144,  in  whom  the  subsequent  occurrence  of  pregnancy 
was  at  least  theoretically  possible,  47  (or  almost  one-third)  actually 
became  normally  pregnant,  some  of  them  several  times,  resulting  in 
the  birth  of  64  children.  In  21  women  a  second  ectopic  gestation 
occurred,  in  the  tube  which  had  been  left  at  the  original  operation. 
In  2  instances,  living  children  were  born,  and  subsequently  a  second 
ectopic  occurred.  As  a  result  of  the  facts  brought  out  in  this  inves- 
tigation, Smith  says  that  he  has  adopted  the  general  principle  of 
preserving  the  childbearing  function  in  the  younger  women  wherever 
it  is  at  all  possible  to  do  so,  even  at  the  risk  of  a  subsequent  tubal 
pregnancy,  but  in  older  women,  with  whom  the  need  of  children  is 
no  longer  so  urgent,  he  thinks  the  best  interest  of  the  patient  is  usually 
served  by  preventing  the  possibility  of  a  second  ectopic  gestation.  He 
thinks  that  in  each  individual  case  the  whole  matter  should  be  freely 
discussed  with  the  patient,  when  this  is  possible,  and  a  certain  amount 
of  weight  be  given  to  her  wishes.  In  short,  the  age  of  the  patient,  the 
number  of  children  she  has  borne,  her  general  health,  and  her  wishes 
as  to  further  pregnancies  should  all  be  taken  into  consideration,  and 
these  factors  should  play  a  much  more  important  role  in  forming  our 
judgment  than  the  gross  appearance  of  the  unaffected  tube  at  time 
of  operation,  from  which,  as  a  rule,  nothing  can  be  told  as  to  its  future 
functional  capacity. 


Causes  and  Treatment  of  Chronic  Backache.^There  is  probably  no 
single  symptom  that  appears  on  the  records  of  so  large  a  proportion  of 
gynecological,  or  supposedly  gynecological  patients,  as  does  backache. 
While  it  is  undoubtedly  true  that  in  many  instances  the  cause  of 
this  condition  lies  wholly  within  the  genital  organs,  it  is  equally  true 
that  in  a  perhaps  larger  number  it  lies  either  partly  or  wholly  outside 
of  the  sphere  of  gynecology  in  its  narrowest  sense.  The  fact,  how- 
ever, that  in  so  many  cases  the  trouble  is  partly  due  to  malposi- 
tions, inflammations,  etc.,  of  the  pelvic  organs,  and  partly  to  other 
conditions  altogether,  should  serve  to  emphasize  that  here  gyne- 
cology and  orthopedics  approach  so  close  as  to  be  practically 
inseparable,  and  that  the  broad-minded  gynecologist  cannot  afford 
to  neglect  wholly  the  orthopedic  side  of  the  question,  if  he  would 
avoid  the  performance  of  many  needless,  if  not  harmful,  manipulations 
or  operations  within  the  female  pelvis.  In  this  connection,  a  recent 
article  by  an  orthopedist,  Lovett  (Jour.  Amcr.  Med.  Assoc,  1914, 
Ixii,  1615)  is  of  considerable  interest.  After  eliminating  tuberculosis 
of  the  spine,  organic  nervous  disease,  and  the  results  of  spinal  frac- 
ture, he  says  that  in  investigating  the  causes  of  chronic  backache, 
three  etiologic  classes  can  be  identified,  about  which  there  is  no  reason- 
able doubt:    (1)  Disease  or  displacement  of  the  pelvic  organs.     (2) 
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Traumatism  to  the  back.  (3)  Arthritis  of  the  spine.  Having  defined 
and  set  aside  the  cases  belonging  to  these  divisions,  however,  there 
still  remains  a  large  group,  with  regard  to  which  there  are  two  chief 
points  of  view,  (1)  that  they  are  largely  static  in  origin,  due  to  over- 
strain of  the  posterior  musculature,  and  (2)  that  they  are  due  to  a 
strain  or  relaxation  of  the  sacro-iliac  johits.  The  latter  explanation, 
Lovett  rejects  for  all  but  a  very  few  exceptional  cases.  He  does  not 
consider  that  any  .T-ray  or  pathological  evidence  has  ever  been  adduced 
to  warrant  us  in  believing  that  any  considerable  relaxation  of  these 
joints,  sufficient  to  produce  symptoms,  actually  occurs.  jMoreover, 
he  does  not  think  it  possible  that  any  of  the  forms  of  treatment  com- 
monly advocated  for  this  supposed  condition,  such  as  elastic  silk 
trunks,  strips  of  adhesive  plaster  on  the  skin,  a  webl)ing  belt,  plastcr- 
of -Palis  jacket,  etc.,  could  possil)ly  jam  these  joints  firmly  enough 
together  to  prevent  their  slipping  by  each  other,  were  they  inclined 
to  do  so,  and  the  fact  that  in  many  instances  these  measures  do 
give  very  positive  -  relief  is,  in  his  opinion,  good  evidence  against 
the  correctness  of  the  diagnosis.  The  majority  of  cases  of  this  type 
Lovett  believes  to  be  in  reality  static  in  origin,  due  to  defective 
lateral  balance  or  to  defective  anteroposterior  balance.  Tf  for  any 
reason,  one  leg  is  longer  than  the  other,  the  pelvis  will  become  oblique, 
and  the  muscles  of  one  side  will  be  put  under  more  strain  than  those  of 
the  other,  and  thus  backache  due  to  defective  lateral  balance  arises, 
arises.  In  cases  where  the  abdomen  is  so  large  as  to  cause  a  serious 
anterior  load,  the  anteroposterior  balance  may  be  disturbed,  as  well 
as  by  flat-foot,  a  relaxed  and  slumped  attitude,  etc.  In  most  of  these 
cases,  relief  will  be  afforded  by  correct  shoes  and  corsets.  In  many  of 
the  mixed  cases,  i.  c,  where  the  pelvic  organs  and  static  conditions 
appear  to  plaj^  a  role,  Lovett  advises  trying  mechanical  treatment 
for  a  time,  before  resorting  to  operation,  while  in  other  instances,  in 
which  gynecological  attention  is  clearly  indicated  primarily,  treatment 
of  the  static  element  may  be  subsequently  necessary  to  produce  a 
complete  cure. 
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School  Diseases. — Edwin  O.  Jordan  {Jour.  Amrr.  Med.  Assoc 
1913,  Ix,  409)  says  there  is  much  to  favor  the  opinion  that  school 
attendance  plays  a  large  part,  if  not  the  chief  part,  in  the  <lissemination 
of  infectious  diseases  among  groups  of  children  of  susceptible  ages.    The 


152  PROGRESS   OF   MEDICAL   SCIENCE 

school  furnishes  specific  opportunities  for  infection  in  the  friendly 
exchange  of  pocket-handkerchiefs,  lead-pencils,  and  chewing  gum. 
The  discharge  of  minute  droplets  of  spray  from  the  mouth  or  nose 
during  sneezing  or  coughing  is  also  a  danger  difficult  to  guard  against. 
The  school  playground  as  well  as  the  school-room  must  he  considered 
as  having  a  bearing  on  school  diseases.  A  wide  divergence  of  opinion 
exists  as  to  the  actual  proportion  of  cases  contracted  through  the 
agency  of  the  school.  Conditions  are  not  alike  in  all  infectious  diseases, 
particularly  in  measles,  scarlet  fever,  and  diphtheria.  Investigations 
by  Kingsford  in  Li\erpool  and  Roger  in  America  tend  to  emphasize 
the  importance  of  school  attendance  in  spreading  measles.  Scarlet  fever 
seems  to  be  less  generally  considered  a  school  disease.  Many  investi- 
gations point  to  the  milk  supply  as  a  prominent  factor  in  spreading  the 
disease,  and  there  is  a  growing  disbelief  in  the  importance  of  school 
infection.  In  the  case  of  diphtheria,  while  there  is  a  difference  of 
opinion,  still  there  are  numbers  of  outbreaks  of  the  disease  reported  in 
which  the  connection  with  school  attendance  could  not  be  doubted.  In 
this  disease  the  "diphtheria  carrier"  plays  the  important  role  in  school 
infection,  and  when  school  attendance  is  regulated  by  bacteriologic 
findings,  school  epidemics  quickly  subside. 


Reinspiration  of  Expired  Air. — Crowder,  (Archiv.  Int.  Med.,  Octo- 
ber, 1913,  xii,  420-451)  has  made  a  study  of  the  reinspiration  of  expired 
air.  By  this  phenomenon  is  meant  the  immediate  reinspiration  of  a 
portion  of  our  expired  breath.  This  occurs  quite  commonly,  in  fact, 
may  almost  be  regarded  as  a  normal  accompaniment  of  respiration 
during  the  major  part  of  our  lives.  Lehman  ("Der  Kohlensauregehalt 
der  Inspirationsluft  im  Freien  und  im  Zimmer,"  Arch.  f.  Hi/g.,  1899, 
xxxiv,  315)  and  also  Heymann  ("I  eber  den  Einfluss  wieder  eingeath- 
meter  Expirationsluft  auf  die  Kohlensaure-Abgabe,"  Zcitfich.  f.  Ili/fi., 
1905,  xlix,  388)  determined  the  COo  of  the  inspired  air,  compared  this 
with  the  COo  of  the  surrounding  air,  and  from  the  ditterence  computed 
the  proportion  of  the  breath  which  was  reinspired.  They  found  this 
prf)portion  to  vary  greatly.  It  was  sometimes  more  than  (i  per  cent., 
but  dropped  to  zero  in  the  open  air,  and  in  a  breeze  of  3  meters  per 
second.  Crowder  confirms  these  observations  and  extends  them 
much  further.  He  shows  that  imder  many  conditions  the  air  about 
the  face  contains  much  more  i'ih  than  the  surrounding  air.  The 
path  of  the  expired  air  may  roughly  be  seen  by  watching  the  course 
of  smoke  blown  from  the  nostrils.  The  expired  air  leaves  in  a  cone- 
shaped  expansion,  part  of  which  lies  quite  close  to  the  body,  and  then 
rises  slowly  by  convection  currents.  Inspiration  follows  expiration 
inmiediately,  therefore  every  chance  is  offered  for  some  of  the  expired 
air  to  be  again  drawn  in,  except  when  facing  a  breeze  of  from  200  to  300 
feet  per  minute,  or  when  walking,  riding,  or  fanning.  When  the  back 
is  turned  to  a  breeze  a  little  of  the  expired  air  is  often  reinhaled  in 
spite  of  the  current.  The  position  of  the  head  infiuences  the  amount 
of  air  rebreatlied.  Thus  Crowder  has  shown  that  whil(>  sitting  ujiright 
the  reinsi)iration  was  2.3  per  cent.;  lying  down  with  a  i)illo\v  tilting 
the  head  forward,  1.3  per  cent.;  lying  fiat,  head  thrown  l)ack,  none  at 
all.  In  the  ordinary  jjosition  in  bed,  with  the  lu-ad  on  the  side  and 
flexed,  with  pockets  or  dead  spaces  for  the  air  to  stagnate,  there  will 
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be  a  greater  retention  of  expired  air.  This  oceurs  especially  when  the 
head  sinks  into  a  soft  pillow.  It  may  be  conelnded  that  when  one 
lives  indoors  and  remains  quiet  he  will  immediately  rebreathe  from 
1  to  2  per  cent,  of  his  own  expired  air;  in  bed  it  will  be  more,  from  1 
to  5  per  cent.,  and  even  10  to  IS  per  cent.,  depending  on  the  position 
in  which  he  lies.  Nor  does  sleeping  in  the  open  insure  pure  air  for 
breathing,  especially  when  one  buries  his  head  between  pillows  and 
bedclothes  for  the  sake  of  warmth.  The  significance  of  respiration 
and  its  mechanism  with  reference  to  the  phenomenon  of  reinspiration 
of  expired  air  is  reviewed  in  a  masterly  way.  The  factor  of  safety 
indicates  that  slight  amounts  of  C'()2  in  excess  may  be  compensated  for 
and  prol)ably  are  not  deleterious.  It  is  again  shown  that  a  good  system 
of  ventilation  requires  cool,  moving  air  with  a  proper  humidity  in 
order  to  maintain  the  thermic  balance  of  the  body  and  to  stimulate 
its  chemical  activity.  "A  little  extension  of  the  dead  space  beyond 
the  tip  of  the  nose  is  of  no  consequence." 
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Tissue  Metaplasia  in  Grafts. — Smttii  (Jour.  mcd.  Rrscarch.,  August, 
\\)\'.\,  xx\iii.  No.  3)  reports  the  results  of  interchanging  epithelial 
Hnings  from  one  organ  to  another.  Thus  he  grafts  the  gall-bladder 
lining  upon  the  urinary  bladder,  and  ticc  versa,  as  well  as  utilizing 
the  uterine  covering  in  both  organs.  The  epithelium  of  the  gall- 
l)ladder  and  uterus  became  replaced  in  the  urinary  bladder  by  a 
transitional  epithelium,  and  the  epithelium  of  the  urinary  l)laddcr 
and  uterus  was  replaced  by  the  cohunnar  epithelium  of  the  gall- 
l»lad(ler  when  transplantation  was  made  into  that  organ.  This  is 
doubtless  due  to  the  fact  that  the  regional  epithelium  is  in  a  better 
position  for  proliferation  than  the  graft  epithelium,  and  Smith  does 
not  attempt  to  suggest  that  an  actual  transformation  from  one  type 
of  cell  to  another  occurs.  When  the  epithelial  tissue  of  two  types  is 
transplanted  side  by  side  into  the  peritoneal  cavity,  a  cyst  is  formed 
in  which  both  tissues  independently  take  part,  and  in  which  neither 
one  displaces  the  other.  When  invasion  and  replacement  of  one 
epithelial  tissue  by  another  takes  place,  as  in  the  foregoing  experi- 
ment, Smith  thinks  that  the  environmental  coiulitions  act  unfa\ drably 
upon  the  one,  and  favorably  upon  the  other.  This  is  exactly  what 
might  have  been  expected;  ne\ertheless  we  mention  the  subject 
because  of  the  ingenious  methods  which  are  used  to  provide  the  proof. 
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The  Mechanism  of  Lead-poisoning. — Erlenmyer  {Zeitsch.  f.  Expcr. 
Path.  u.  Thcrcqne,  September  16,  1913,  Band  xiv,  Heft  2)  has  under- 
taken experimental  studies  for  the  purpose  of  determining  whether 
chronic  lead  poisoning  depends  upon  an  accumulated  mass  of  the 
metal  in  the  body,  or  upon  the  existence  of  a  more  or  less  concentrated 
solution  of  lead  in  the  circulatory  cell  fluids,  and  cell  fluids  in  general; 
that  is,  upon  the  existence  of  what  Erlenmyer  calls  a  "lead-stream." 
He  declares  in  fa^•or  of  the  latter,  and  his  contention  can  scarcely  be 
better  explained  than  by  giving  the  example  of  a  woman  who  worked 
with  cyanide  of  mercury  and  lead  during  an  eight-and-a-half-hour 
day  for  long  periods  in  perfect  health.  When  her  day's  labor  was 
lengthened  to  ten  and  a  half  hours,  in  three  months  she  developed 
severe  symptoms  of  chronic  lead  poisoning  from  which  she  recovered 
in  the  next  three  months.  She  again  resumed  her  work  at  eight  and  a 
half  hours  per  day,  and  during  the  next  year  remained  perfectly  well. 
The  explanation  was  that  in  eight  and  a  half  hours  per  day  she  never 
attained  the  concentration  of  "lead-stream"  which  meant  the  minimal 
toxic  dose,  but  that  in  ten  and  a  half  hours  daily  work  she  did.  Erlen- 
myer has  performed  a  large  series  of  very  painstaking  experiments, 
and  considers  that  the  relatively  insoluble  lead  salt  enters  into  a 
solution-like  relationship  with  the  body  substances,  so  that  a  lead 
albiuninate  combination  is  thrown  into  the  circulation,  flows  through 
the  blood,  and  is  in  part  excreted  through  the  urine  and  feces.  Lead 
in  such  combination  comes  into  relationship  with  all  the  cells  of  the 
organism  in  its  way  through  the  body,  but  does  not  tend  to  be  retained 
in  a  constantly  increasing  amount.  It  is  true  that  if  certain  organs 
be  examined  for  lead,  it  is  found,  in  the  nervous  system,  for  example, 
and  in  the  blood  and  other  body  juices.  Yet  this  does  not  mean 
that  the  metal  actually  enters  into  the  cells  and  becomes  anchored 
there  as  an  alkaloid  might.  Nor  is  it  likely  that  the  lead  which  was 
dissolved,  and  was  carried  in  a  soluble  form  in  the  circulation,  became 
precipitated  in  the  individual  cells,  or  formed  a  permanent  chemical 
combination  with  the  cell  molecules.  Riva  has  shown  that  in  animals 
which  had  been  injected  with  lead  acetate,  the  lead  was  only  found 
in  combination  with  the  globulins,  while  the  nucleoproteins  remained 
free;  which  seems  to  show  that  lead  is  actually  present  in  solution  as 
lead  albuminate,  and  remains  in  this  soluble  form  throughout.  The 
element  of  time  must  also  be  considered  in  the  accomplishment  of  a 
chronic  poisoning  by  lead.  Erlenmyer  states  that  we  can  form  a 
kind  of  ratio  between  the  body  weights  and  the  amount  of  lead,  and 
the  time  which  elapses.  He  found  that  1  mg.  per  1000  gm.  body 
weight  produced  a  fatal  result  in  fifty  to  sixty  days,  and  that  the 
minimal  amount  was  0.7  to  1  mg.,  although  in  certain  animals  more 
than  one  might  be  required.  But  the  density  and  concentration  of 
the  "lead-stream"  is  more  important  than  the  duration  of  time. 
This  formula  was  determined  in  cats  which  were  injected  subcu- 
taneously  with  lead  carbonate,  and  in  such  animals  the  definite, 
l)ermanent  retention  of  lead  does  not  occur. 


Tobacco  and  the  Blood-pressure.- -John  {Zeitsch.  f.  E.rprr.  Path, 
u.  Thirdjiir,  .'^(■j)((•ml>('r  HI,  \\)\'.\,  Hiuul  xiv,  Heft  2)  has  conducted  a 
most  painstaking  series  of  observations  on  the  effect  of  smoking  upon 
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the  blood  pressure.  He  finds  that  the  smoking  of  two  moderately 
strong  cigars  is  sufficient  to  produce  entirely  characteristic  variations 
of  blood  pressure.  During  the  time  of  smoking  there  is  a  definite 
increase  of  the  diastolic  pressure,  and  a  primary  increase  of  systolic 
pressure,  with  a  subsequent  fall.  These  alterations  are  observable  for 
as  long  as  two  hours  after  smoking  has  ceased.  John  considers  that 
the  result  is  brought  about  by  the  stimulation  to  contraction  produced 
on  the  vessel  walls,  whereby  heightened  tonus  is  produced,  a  fact 
which  has  been  experimentally  determined.  Pulse  frequency  is  not 
always  affected  in  the  same  way,  sometimes  the  pulse  is  actually 
slowed,  but  usually  there  are  greater  variations  than  are  to  be  observed 
in  a  control.  Eight  to  ten  Russian  cigarettes  produced  the  same 
result  upon  the  blood  system  as  two  moderately  strong  cigars,  and 
between  various  kinds  of  cigarettes  very  different  observations  were 
made.  The  observer  found  that  even  four  cigars  of  a  certain  brand 
which  he  names,  did  not  influence  the  blood  pressure  in  the  slightest, 
due  probably  to  the  fact  that  they  are  very  poor  in  nicotine.  Eight 
to  ten  cigars  divided  over  a  day  are  not  entirely  without  effect  upon 
the  blood  pressure;  but  there  are  so  many  influences  that  affect  the 
blood  pressure  in  the  course  of  the  daily  life,  that  it  is  a  little  difficult 
to  lay  the  blame  definitely  upon  the  tobacco.  Cigars  poor  in  nicotine, 
however,  produce  decidedly  less  efFect  than  those  which  are  strong 
in  nicotine;  while  twenty-five  or  thirty  cigarettes  produce  an  effect 
scarcely  to  be  distinguished  from  that  of  eight  to  ten  moderately 
strong  cigars.  John  considers  that  the  result  of  his  observations  is 
that  a  definite  influence  upon  the  bloodvessels  has  been  once  more 
proved,  and  that  nicotine  is  able  to  produce  vascular  changes  of  an 
arteriosclerotic  nature.  John  goes  on  further  to  state  that  coronary 
disease  should  be  the  signal  for  an  uncompromising  attitude  against 
the  use  of  tobacco,  and  disposes  of  the  argument  that  many  old  men 
with  coronary  disease  smoke  enormously  without  killing  themselves, 
by  stating  that  this  does  not  speak  for  the  harmlessness  of  tobacco, 
but  for  the  enormous  resistance  which  certain  individuals  possess. 


Tuberculin  in  Healthy  Animals. — Klopstock  (Zritsch.  f.  E.v])er. 
Path.  u.  Thcr.,  April,  1913,  Band  xiii,  Heft  1)  finds  that  repeated 
subcutaneous  injections  of  old  tuberculin  begun  at  0.1  to  5  c.c,  and 
totalling  as  high  as  26  c.c.  for  a  single  animal,  the  doses  administered 
at  intervals  varying  between  three  days  and  a  month,  gave  no  reac- 
tion in  the  majority  of  test  animals.  Six  guinea-pigs  out  of  20  died 
of  peritonitis.  Animals  so  treated  with  tuberculin  showed  no  increased 
resistance  to  subsequent  infection  by  experimental  means,  nor  did 
the  course  of  the  disease  or  the  appearance  of  the  organs  at  autopsy 
indicate  any  differences  from  control  animals.  The  sensibility  of 
animals  first  injected  with  tuberculin  and  subsecjuently  injected  by 
tuberculosis  was  found  to  be  diminished.  Repeated  doses  of  tuber- 
culin produced  no  formation  of  antibodies  in  healthy  guinea-pigs. 


Spirochetes. — Arnheim  supplements  his  previous  observations  upon 
spirochetes,  made  at  the  Robert  Koch  Institute  in  Berlin  (Zcits.f.  Ilyg. 
u.  Infckt.,  1914,  Band  Ixxvi,  Heft  3).  He  used  spirochetes  from  syphil- 
itic material  and  some  strains  of  refringens.    It  needs  but  a  short  period 
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of  cultivation  to  develop  involution  forms,  as  well  as  degenerated 
individuals,  and  in  cultivation  the  virulence  falls  very  rapidly,  so  that 
inoculation  of  animals  from  cultivated  organisms  is  very  much  the 
exception  rather  than  the  rule.  Arnheim's  experience  leads  him  to 
realize  that  the  sharp  distinction  once  drawn  between  pallida  and 
refringens  are  inaccurate;  for  in  material  from  animals  infected  with 
pallida  he  finds  forms  so  closely  resembling  refringens  that  differen- 
tiation is  difficult.  Insofar  as  agglutination  and  precipitation  of 
pallida  l)y  specific  sera,  he  found  no  affirmative  evidence  at  all.  Com- 
plement fixation  by  culti\ated  spirochetes  in  the  serum  of  syphilitics 
occurs,  of  course,  but  he  thinks  in  a  lesser  degree  of  intensity  than  the 
Wassermann  reaction,  anfl  the  reactions  restrained  by  non-specific 
agents  are  rather  numerous.  The  complement  fixation  reaction  is  not 
cjuite  so  dependable  as  the  Wassermann,  and  both  failed  occasionally 
for  unknown  reasons.  When  cultivated  spirochetes  are  kept  in  con- 
tinuous contact  with  their  poisons,  Arnheim  did  not  find  that  isolated 
individuals  escaped,  subsequently  to  multiply.  Arnheim  experimented 
also  with  swine  pest  and  concludes  that  it  is  not  caused  by  spirochetes, 
but  that  the  spirochetes  there  discovered  are  saprophytic. 


Lipoid  Infiltration. — Jastrowitz  (Zrits.  f.  E.vpcr.  Path.  u.  Ther., 
January,  1914,  Band  xv,  Heft  1)  publishes  from  Halle  a  very  pains- 
taking study  upon  the  foregoing  subject.  The  points  of  interest  do 
not  lie  so  much  in  the  question  of  the  amount  of  infiltration  as  the 
processes  of  synthesis  by  which  the  fat  content  of  organs  is  made  up 
from  simple  lipoid  substances.  It  does  not  simplify  the  problems  that 
in  certain  forms  of  poisoning  there  occurs  a  transportation  in  the  blood 
of  fat  from  the  body  depots  to  the  great  body  organs:  in  fact,  this  may 
be  so  great  in  amount  that  it  overshadows  and  hides  in  severe  poisonings 
the  variation  in  the  lipoids  of  the  organs  concerned.  On  the  other 
hand,  however,  in  certain  forms  of  poisoning,  such  as  by  arsenious 
acid  and  nitrobenzol,  the  fatty  infiltration  is  slight,  and  the  lipoids 
can  be  observed  to  be  much  increased  in  the  blood,  and  in  such  an 
organ  as  the  kidney.  The  phosphatids  may  at  times  in  an  organ  be 
absolutely  and  relatively  decreasefi,  and  under  yet  other  circumstances 
actually  increased  by  reason  of  the  transport  of  fat  by  the  blood;  but 
at  the  same  time  the  phosphatids  relative  to  the  total  lipoids  are 
decreased.  In  cases  of  marked  fatty  infiltration,  the  amount  of  lipoids 
is  likely  to  be  great,  corresponding  to  the  well-marked  anatomical 
visible  change;  in  infiltration  that  anatomically  appears  slight,  it  does 
not  follow  that  the  lipoid  content  is  correspondingly  low. 
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SYPHILIS  OF  THE  LIVER,  IMITATING  CIRRHOSIS.^ 

By  William   Fitch  Cheney,  M.D., 

CLINICAL    PROFESSOR    OF    MEDICINE,    MEDICAL    DEPARTMENT    OF    STANFORD    UNIVERSITY, 
SAN    FRANCISCO,    CALIFORNIA. 

That  syphilis  frequently  affects  the  liver  has  been  known  for 
several  centuries,  but  no  one  realized  how  frequently  until  quite 
recent  times.  The  Wassermann  reaction  in  the  blood  has  taught 
us  the  meaning  of  many  visceral  lesions  whose  causation  was  form- 
erly obscure:  some  of  those  in  heart  and  aorta,  for  example,  as 
well  as  in  lungs,  kidneys,  and  brain.  So  with  the  liver,  manifestations 
of  many  different  types  of  disease  are  now  recognized  to  be  due  to 
syphilitic  infection,  and  conditions  formerly  considered  hopeless, 
because  there  was  no  way  known  to  overcome  them,  are  now  occa- 
sionally combated  successfully  by  attacking  the  disease  that  under- 
lies them.  Rolleston  in  his  text-book  on  Diseases  of  the  Liver 
describes  seven  different  groups  of  cases  which  syphilis  of  the  liver 
may  simulate:  (1)  portal  cirrhosis;  (2)  lardaceous  disease;  (3) 
tumor  of  the  liver;  (4)  hepatic  sui)puration;  (5)  cholelithiasis;  (6) 
splenic  anemia;  (7)  hypertrophic  biliary  cirrhosis.  Among  these 
the  largest  group  is  that  imitating  cirrhosis,  and  it  is  surprising 
how  often  in  a  case  corresponding  in  every  clinical  detail  to  portal 
cirrhosis,  either  hypertrophic  or  atrophic,  a  positive  Was.sermann 
reaction  is  found  and  impro\'ement  and  even  cure  follow  specific 
treatment.  A  group  of  such  remarkable  instances  has  come  under 
the  writer's  observation  during  the  past  year,  partly  in  the  medical 
wards  of  the  Stanford  University  Medical  Department  and  ])artly 

»  Road  before  the  San  Joaquin  County  Medical  Society,  October  31,  l'J13. 
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in  private  work  and  these  have  prompted  the  decision  to  call  atten- 
tion to  this  subject. 

Case  I. — A  woman,  aged  forty-five  years,  entered  the  gyneco- 
logical service  in  Lane  Hospital,  October  19,  1912,  complaining 
that  she  had  a  tumor  in  the  abdomen,  which  she  had  discovered 
only  three  weeks  before.  She  had  always  previously  been  well, 
and  now  had  no  pain  or  discomfort  except  that  in  the  abdomen. 
Examination  showed  a  moderate  amount  of  free  fluid  present  in 
the  peritoneal  cavity,  and  a  hard  tumor  in  the  lower  abdomen, 
reaching  as  high  as  the  navel.  At  operation  about  a  gallon  of  clear 
fluid  was  evacuated,  and  the  tumor,  which  proved  to  be  a  uterine 
fibroid,  was  removed.  But  it  was  also  discovered  that  the  gall- 
bladder contained  gall-stones,  the  liver  was  hard  and  nodular,  and 
there  were  numerous  influrated  glands  in  the  retroperitoneal  space. 
A  piece  of  the  nodular  liver  was  removed  for  microscopic  examina- 
tion, and  the  pathologist's  report  on  the  sections  read  "syphilitic 
cirrhosis  of  the  liver."  The  case  was  then  transferred  to  the  medical 
service. 

The  clinical  feature  of  importance  in  this  case  was  recurring 
ascites.  Subsequent  to  the  original  removal  of  fluid  by  laparotomy, 
the  abdomen  refilled  rapidly,  so  that  three  weeks  later  it  had  to  be 
tapped  and  3150  c.c.  were  removed.  Ten  days  later  5400  c.c. 
more  were  withdrawn;  after  that  the  ascites  never  again  became 
so  excessive  as  to  demand  paracentesis.  The  right  pleura,  however, 
likewise  gradually  became  filled  with  fluid,  so  that  one  month 
after  the  laparotomy  this  side  of  the  chest  had  to  be  tapped,  when 
1500  c.c.  were  removed.  One  week  later  1000  c.c.  more  were  with- 
drawn, and  only  four  days  after  that  1500  c.c.  again;  in  each 
instance  the  aspiration  of  the  chest  was  urgently  required  to  relieve 
dyspnea.  Always  after  the  abdominal  tapping  a  hard,  irregular, 
tender  mass  could  be  felt  in  tlie  right  side  of  the  abdomen,  below 
the  costal  margin. 

Besides  the  original  report  of  the  pathologist  on  the  piece  of 
liver  tissue  removed,  not  only  the  blood  showed  a  triple  X  Wasser- 
mann  reaction,  but  also  the  ascitic  fluid  and  the  pleural  fluid  when 
these  were  obtained.  The  combination  of  enlarged,  nodular  liver, 
with  ascites,  secondary  involvement  of  the  right  pleural  cavity, 
and  such  positive  reactions  in  blood  and  peritoneal  and  pleuritic 
contents  would  have  made  the  diagnosis  sufficiently  clear  even 
without  the  pathologist's  report. 

This  patient  was  given  vigorous  specific  treatment.  She  received 
salvarsan  intravenously  in  full  dosage  (0.(5  gram)  on  October  27. 
and  December  15;  mercurial  inunctions.  1  dram  each  day  for 
thirty  days,  and  potassium  iodide  in  doses  gradually  increased 
from  10  grains  up  to  1  dram  three  times  a  day  throughout  her 
illness.  But  in  spite  of  this  she  steadily  grew  weaker  and  thinner, 
and  died  on  December  20.    The  autopsy  showed  syphilitic  cirrhosis 
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of  the  liver,  syphiloma  at  the  base  of  the  liver,  and  syphilitic 
atheronla  of  the  aorta. 

The  points  of  special  interest  in  this  case  were  (1)  the  insidiousness 
of  onset.  The  patient  mnst  have  had  extensive  changes  in  her 
liver  long  before  she  came  for  advice,  bnt  never  realized  that  she 
needed  treatment  until  warned  by  the  discovery  of  a  tumor  in  her 
abdomen,  which  after  all  was  not  the  real  disease.  (2)  The  finding 
of  a  hard  pelvic  tumor  associated  with  ascites  naturally  made  the 
surgeon  think  first  of  cancer,  and  when  the  liver  was  found  at 
operation  to  be  likewise  hardened  and  irregular,  it  was  supposed 
to  be  involved  by  metastatic  growth.  This  possibility  of  malignant 
disease  can  never  be  overlooked  when  a  nodular  liver  and  ascites 
are  combined.  (3)  The  occurrence  of  right-sided  hydrothorax 
with  ascites  was  formerly  considered  almost  diagnostic  of  tuberculosis 
of  peritoneum  and  pleura,  but,  as  Cabot  has  shown,  this  pleuritic 
involvement  may  occur  secondary  to  ascites  from  any  cause,  even 
from  ordinary  portal  cirrhosis.  (4)  The  failure  of  all  treatment 
to  save  this  patient's  life  was  easily  understood  at  autopsy,  when 
the  marked  changes  in  liver  structure  lay  revealed,  for  the  killing 
of  spirochetes  and  checking  of  further  ravages  could  not  avail  to 
restore  to  usefulness  a  vital  organ  already  so  far  destroyed.  But 
all  cases  have  not  gone  so  far  when  first  discovered,  and  for  such 
there  still  is  hope,  as  the  following  will  show: 

Case  II. — A  woman,  aged  forty-five  years,  entered  the  medical 
ward  in  Lane  Hospital,  February  13,  1913,  complaining  of  "stomach 
troubles."  Her  general  health  had  always  been  good,  and  she 
never  had  had  any  previous  disease  of  any  kind.  She  had  been 
pregnant  four  times  during  her  marrietl  life,  but  the  first  three 
had  each  time  miscarried  at  seven  months;  the  fourth  pregnancy 
she  had  carried  through  successfully  to  full  term,  and  the  child 
was  living  and  well.  She  began  to  ail  just  before  Thanksgiving, 
1912,  with  a  great  craving  for  food  and  water.  Then  she  noted 
the  following  succession  of  symptoms:  (1)  Pain  in  the  region  of 
the  navel  and  general  abdominal  distress  after  eating;  this  pain 
was  slight  and  did  not  radiate;  there  was  a  sensation  of  a  lump 
present  about  the  navel,  but  she  could  disco\er  none;  the  bowels 
became  constipated.  (2)  A  week  or  ten  days  after  onset  of  these 
symptoms  the  skin  became  yellow,  the  urine  dark,  and  the  feces 
light  colored;  this  jaundice  persisted  about  a  week,  disappearing 
gradually  just  before  Christmas.  (3)  She  noticed  about  Christmas 
that  she  was  losing  weight  rapidly,  though  her  appetite  remained 
good,  and  this  combination  of  persistent  loss  of  weight  with  good 
appetite  had  continued.  (4)  About  January  1  she  had  an  attack 
of  vomiting,  and  noticed  a  small  amount  of  blood  in  the  vomitus; 
again  during  the  night  of  January  .30  she  vomited  about  a  pint  of 
bright  red  fluid  resembling  blood,  and  the  next  day  her  stools 
contained  dark  red  blood,  and  after  that  persistently  resembled 
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tar  in  color  and  consistence.  (5)  Craving  for  food  and  persistent 
thirst  had  been  present  from  the  onset,  so  that  she  ate  afid  drank 
large  quantities,  but  nevertheless  steadily  lost  in  weight.  The 
cardinal  symptoms  of  her  complaint  were  thus  an  attack  of  acute 
indigestion  at  the  beginning,  jaundice,  loss  of  weight,  hematemesis 
and  melena,  polyphagia,  and  polydipsia. 

The  woman  was  pale  and  poorly  nourished.  Neither  the  lungs, 
heart,  nor  arteries  showed  disease.  The  liver  area  was  decreased  to 
8  cm.;  the  spleen  increased  to  12  cm.,  and  the  lower  edge  w^as 
palpable.  While  under  observation  in  the  ward  she  gradually 
developed  marked  ascites,  though  never  excessive  enough  to  demand 
tapping.  The  blood  showed  a  decided  .secondary  anemia.  The 
urine  showed  a  high  specific  gravity,  and  the  constant  presence 
of  sugar,  amounting  to  from  5  to  8  per  cent.  Finally,  there  was  a 
positive  triple  X  Wassermann  reaction  in  the  blood.  The  atrophic 
liver,  enlarged  spleen,  ascites,  with  a  previous  history  of  indigestion 
and  hematemesis,  spoke  clearly  for  hepatic  cirrhosis,  while  the 
glycosuria,  with  polyphagia,  polydipsia,  and  loss  of  weight  might 
be  explained  by  coijicident  disease  of  the  pancreas,  but  both  prob- 
ably were  luetic  in  origin.  On  treatment  by  salvarsan  intra- 
venously, mercury  by  inunction,  and  iodide  of  potassium  internally 
in  large  doses  she  gradually  improved  greatly,  the  ascites  almost 
entirely  disappeared,  and  when  last  seen  in  May,  1913,  though 
still  far  from  well,  she  was  able  to  get  about  all  the  time  and  to 
attend  to  her  household  duties. 

While  the  foregoing  cases  were  undoubtedly  cirrhosis  of  the  liver, 
but  a  special  form  of  cirrhosis  due  to  syphilis,  it  must  be  remembered 
that  not  all  conditions  resembling  by  clinical  and  by  laboratory 
tests  those  described  are  necessarily  cirrhosis  or  due  to  lues.  The 
old  observation  that  in  clinical  medicine  two  and  two  do  not  always 
make  four  is  demonstrated  by  the  following  history: 

Case  III.^ — A  man,  aged  fifty-five  years,  entered  the  medical 
ward  on  March  18,  1912,  complaining  of  jaundice  that  had  existed 
since  the  previous  January.  He  had  never  been  ill  l)efore.  The 
present  trouble  began  with  severe  diarrhea,  persisting  for  a  week, 
followed  by  slight  jaundice,  which  ra])idly  deepened.  He  had  since 
been  given  a  limited  diet,  and  to  this  attributed  the  fact  that  he 
had  lost  twenty  ])ounds  in  weight.  He  had  no  subjccti\e  synijitoms 
whatever.  His  appetite  was  good;  digestion  inidisturboHl;  there 
was  no  pain  in  the  abdomen  or  elsewhere,  and  no  marked  loss  of 
strength.  ^Examination  showed  extreme  jaundice;  a  large,  hard, 
smooth  liver,  measuring  18  cm.  in  area  in  the  nipj^le  line,  and 
palpable  for  8  cm.  below  the  costal  margin,  with  the  lower  border 
sharj)ly  defined;  and  an  enlarged  sj)leen  with  lower  border  jialpable 
below  the  left  costal  margin.  The  liver  was  not  particularly  tender 
and  not  nodular.  No  other  physical  abnormalities  were  found,  in  the 
reniaiiuler  of  the  ididonien  or  the  rectum,  to  account  for  the  jaundice. 
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The  blood  showed  a  triple  X  Wassermann  reaction  and  combining 
this  with  the  clinical  history  and  physical  findings  a  diagnosis  was 
reached  of  syjjhilis  of  the  liver.  He  was  therefore  given  salvarsan 
intravenously  on  two  diflferent  occasions,  with  an  interval  of  two 
weeks  between  doses,  followed  by  a  course  of  mercurial  inunction 
and  by  potassium  iodide  internally.  But  this  treatment  had  no 
effect  whatever  upon  his  jaundice  or  upon  the  size  of  his  liver  or 
spleen.  On  the  contrary,  he  steadily  grew  weaker,  and  ascites 
gradually  de\eloped.  Therefore,  on  April  24  an  exploratory 
laparotomy  was  done  by  Dr.  Stillman,  and  this  revealed  at  the  upper 
border  of  the  left  lobe  of  the  liver  a  hard,  nodular  mass  as  large  as 
a  man's  fist.  As  this  was  considered  inoperable,  the  abdomen  Avas 
closed  at  once,  but  the  patient  died  a  few  days  later,  on  April  27. 
The  autopsy  disclosed  a  huge  carcinoma  of  the  liver,  with  central 
degeneration.  No  primary  focus  could  be  found  elsewhere,  after 
careful  search,  and  the  case  was  set  down  as  one  of  primary  hepatic 
carcinoma. 

It  seems  probable  that  there  was  no  relation  whatever  between 
this  patient's  real  disease  and  his  Wassermann  reaction.  The 
latter  was  undoubtedly  evidence  of  syphilitic  infection,  but  it  did 
not  give  any  reliable  clue  as  to  the  nature  of  the  pathological  process 
in  the  liver;  the  two  conditions  were  present  simply  by  coincidence 
and  not  at  all  as  cause  and  effect.  It  is  possible,  of  course,  that 
ordinary  portal  cirrhosis  and  a  Wassermann  reaction  may  in  the 
same  way  coexist  in  a  patient  without  meaning  that  the  cirrhosis 
is  luetic;  but  when  a  marked  beneficial  effect  from  therapy  directed 
to  syphilis  is  produced  upon  the  symptoms  and  signs  due  to  hepatic 
disease,  the  conclusion  seems  warranted  that  the  coexistence  of 
the  two  is  more  than  a  coincidence.  Such  was  the  conclusion  in 
Case  II,  and  such  seemed  clearly  to  be  the  case  in  the  following 
instance. 

Case  IV. — In  June,  1913,  a  man,  aged  fifty-three  years,  sought 
advice  for  "stomach  trouble."  He  had  never  had  any  previous 
illness  of  consequence,  except  he  recalled  a  Acnereal  sore  when  he 
was  eighteen,  which  was  treated  briefly  and  "cured."  Since  then 
he  had  remained  perfectly  well  until  the  present  trouble  began. 
He  had  been  ailing  about  eighteen  months,  complaining  at  the 
outset  for  months  of  vertigo  like  seasickness,  so  that  for  days  at  a 
time  he  would  have  to  remain  in  bed.  Recently  this  symptom  had 
been  less  troublesome;  but  he  complained  particularly  now  of 
soreness,  and  tenderness  over  the  pit  of  the  stomach;  and  if  he  lay 
on  the  left  side,  he  felt  so  much  pain  he  had  to  turn  back  to  the 
right.  Appetite  was  good;  he  felt  hungry  all  the  time;  his  food  did 
not  distress;  there  was  no  nausea  nor  vomiting.  He  had  lost  about 
thirty-five  pounds  in  weight,  and  had  grown  very  weak;  also,  he 
had  noted  that  in  the  last  few  months  he  had  grown  pale,  sallow, 
and  icteric.     This  patient  had  a  greatly  enlarged  liver,  palpable 
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across  the  upper  abdomen,  with  a  total  area  on  percussion  of  16 
cm.;  the  lower  edge  was  hard  but  rounded,  and  the  surface 
smooth  and  regular,  but  quite  tender.  There  was  no  ascites,  and 
no  other  organic  abnormality  was  found.  The  blood  showed  a 
triple  X  Wassermann  reaction.  After  treatment  by  mercurial 
inunctions  and  potassium  iodide  internally  (the  patient  declined 
salvarsan),  this  patient  in  three  months  gained  twenty-two  pounds, 
his  liver  dulness  receded  until  it  measured  but  10  cm.,  and  his 
symptoms  all  disappeared. 

Here  was  a  case  of  undoubtedly  hepatic  syphilis,  not  yet  having 
reached  the  stage  of  ascites,  marvellously  improved  by  specific 
therapy.  Its  recognition  by  means  of  the  Wassermann  reaction 
clearly  indicated  the  plan  of  treatment,  anrl  the  treatment  proved 
by  its  efficacy  that  the  hepatic  cirrhosis  and  the  luetic  infection 
were  sequence  and  not  coincidence. 

But  the  recognition  of  cirrhosis  of  the  liver  does  not  always  lead 
to  a  test  for  syphilis  as  a  possible  cause,  and  so  valuable  time  may 
be  lost  and  a  true  understanding  of  the  facts  comes  too  late.  The 
following  case  is  one  that  might  possibly  ha\'e  been  saved  had  it 
been  estimated  earlier  at  its  real  value. 

Case  V. — In  August,  1913,  a  man,  aged  fifty-four  years,  was 
brought  to  Lane  Hospital  delirious  and  unconscious.  Through  his 
friends  it  was  learned  that  he  had  always  been  well  until  a  year 
before,  when  he  vomited  a  quantity  of  blood;  and  since  then  he 
had  gradually  "run  down,"  growing  steadily  thinner  and  weaker 
and  less  and  less  able  to  attend  to  his  work.  Two  weeks  before 
coming  to  the  hospital  he  grew  so  weak  he  had  to  go  to  bed,  became 
drowsy  and  delirious  and  remained  so  from  that  time  on.  On 
examination  he  was  found  to  be  greatly  emaciated  and  tslightly 
icteric;  there  was  a  moderate  ascites,  with  atrophied  liver  and 
enlarged  spleen;  no  signs  of  disease  in  the  heart,  but  dulness  and 
rales  at  each  pulmonary  base;  the  urine  showed  a  heavy  cloud  of 
albumin,  with  many  hyaline  and  grainilar  casts.  He  was  found  to 
have  a  daily  persistent  rise  of  tem})erature,  from  100°  each  morning 
to  103°  each  afternoon;  his  blood  showed  21,600  leukocytes  to  the 
cm.,  with  SS  per  cent.  i)olymorph()nu('lears.  After  coming  to  the 
hospital  he  Hved  l)ut  three  days.  The  diagnosis  made  was  cirrhosis 
of  the  liver,  with  ascites  and  with  terminal  toxemia.  The  report 
on  the  Wassermann  reaction  was  not  received  prior  to  death. 
Autopsy  revealed  a  liver  shrunketi  to  half  its  normal  size,  luxhilar 
aiul  irrcguhir,  with  many  fibrous  strands  running  through  it,  and 
a  spleen  al)out  twice  the  normal  size,  studded  with  small  abscesses, 
subsequently  proved  to  be  broken-down  gununata.  liotii  lungs 
showed  a  terminal  ]>neuinonia,  which  was  the  direct  cause  of  deatii, 
and  which  accounted  for  the  toxemia,  the  fe\"cr,  and  the  leukocytosis. 

If  this  man's  condition  had  been  recognized  a  year  earlier,  when 
he  had  his  iiematemesis,  there  would  have  been  some  prospect  of 
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saving  his  life.  Even  then,  however,  the  diagnosis  would  probably 
have  been  simply  cirrhosis  of  the  liver  and  the  real  etiology  would 
have  escaped  notice,  for  there  was  nothing  in  the  man's  past  history, 
his  manner  of  life,  or  his  previous  ailments  to  cause  any  suspicion 
whatever  of  lues;  if  one  depended  only  upon  old  routine  methods 
of  investigation,  no  other  conclusion  than  cirrhosis  could  have 
been  reached. 

The  final  case  obser\-ed  illustrates  how  the  error  of  overdiagnosis 
may  be  made  and  a  conclusion  reached  that  is  even  more  serious 
than  the  facts  warrant,  rather  than  less  so. 

Case  VI. — ^A  woman,  aged  forty-three  years,  was  brought  from 
the  country'  in  September,  1913,  for  examination,  because  her 
husband  had  been  told  she  had  cancer  and  her  case  was  hopeless. 
She  had  been  married  for  twenty-six  years,  but  never  had  a  preg- 
nancy. Though  always  of  small  frame  and  low  energy,  she  had  never 
had  any  serious  disease.  For  eight  years  she  had  had  chronic 
"stomach  trouble,"  her  food  souring  soon  after  it  was  eaten,  with 
occasional  vomiting  of  material  very  irritating  to  the  throat,  and 
her  sleep  habitually  disturbed  b\'  gas  in  the  stomach  and  distress. 
She  never  had  weighed  over  one  hundred  and  twelve  pounds, 
but  there  had  been  no  recent  loss  of  weight  of  any  consequence. 
The  patient  Avas  small,  poorly  nourished,  pale,  and  sallow.  No 
abnormality  was  found  in  any  organ  except  in  the  abdomen;  but 
there  was  found  a  marked  bulging  over  the  right  lower  thorax  and 
upper  abdomen;  dulness  on  percussion  from  slightly  below  the  nipple 
level  to  the  level  of  the  navel,  21  cm.  in  all;  the  lower  border  of 
this  mass  was  palpable  as  a  sharp,  hard  edge;  the  surface  smooth 
but  very  tender.  The  spleen  apparently  was  not  enlarged.  The 
abdomen  showed  a  small  amount  of  free  fluid  present.  The  stomach 
was  displaced  downward  but  not  dilated,  with  no  evidence  of  food 
retention,  and  a  moderate  subacidity;  total  acidity,  80  per  cent.; 
free  HCl,  12  per  cent.;  combined  HCl,  10  per  cent.  The  Wasser- 
mann  reaction  was  a  triple  X  positive  one.  On  these  findings  it 
seemed  reasonable  to  assume  that  her  true  condition  was  hepatic 
syphilis  and  not  cancer.  Too  short  a  time  has  since  elapsed  to 
put  the  matter  to  the  therapeutic  test. 

Conclusions. — The  lessons  to  be  learned  from  the  foregoing 
histories  are  the  following: 

1.  In  any  case  that  appears  to  be  cirrhosis  of  the  liver,  judging 
from  clinical  history  and  physical  signs,  the  blood  should  always 
be  examined  for  syphilis.  If  the  Wassermann  reaction  is  positive, 
vigorous  specific  treatment  will  often  produce  mar\'elous  improve- 
ment not  to  be  expected  in  any  other  way;  but  even  when  the 
reaction  is  positive,  the  liver  disease  may  not  be  luetic,  and  so 
specific  therapy  may  prove  of  no  avail;  yet  at  the  same  time  the 
therapeutic  test  will  have  given  valuable  information  and  have 
done  no  harm. 
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2.  There  is  no  certain  way  to  tell  which  case  of  hepatic  cirrhosis 
is  luetic  and  which  is  not,  except  by  the  blood  test,  for  previous 
history  of  infection,  or  of  other  earlier  manifestations  of  s\T3hilis, 
as  well  as  stigmata  produced  elsewhere  in  the  body  by  the  disease, 
may  all  be  lacking  absolutely;  while  there  may  be  nothing  about 
the  condition  of  the  liver  on  physical  examination  or  the  symptoms 
it  produces,  to  determine  the  etiology  or  to  distinguish  ordinary 
portal  cirrhosis  from  luetic. 

3.  Syphilitic  cirrhosis  of  the  liver  is  a  common  form  of  hepatic 
disease,  and  must  never  be  forgotten  in  the  differential  diagnosis 
of  any  case  where  symptoms  and  signs  point  to  the  liver  as  the 
organ  involved. 
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Introductory  Remarks.  Syphilis  is  recognized  as  a  fairly  fre- 
quent occurrence  in  certain  portions  of  the  skeleton,  more  espe- 
cially of  the  tibia,  clavicle,  and  skull.  All  authorities  agree  that 
involvement  of  the  spinal  column  is  very  rare,  and  some  writers  even 
regard  its  occurrence  in  the  dorsal  and  lumbar  regions  as  somewhat 
doubtful.  This  spirit  of  skepticism  is  probably  due  to  the  fact 
that  many  of  the  cases  formerly  recorded  as  syphilitic  were  really 
tubercular  in  nature,  and  many  such  errors  of  interpretation  are 
to  be  found  in  the  earlier  literature.  In  the  past  few  years,  interest 
in  this  question  has  been  revived,  and  the  condition  while  unques- 
tionably more  frequent  than  is  generally  held,  is  nevertheless  a 
comparatively  rare  affection. 

At  the  present  time,  there  are  about  one  hundred  well-authenti- 
cated cases  recorded  in  literature,  from  which  may  be  obtained 
a  fair  idea  of  its  frequency,  localization,  and  s\  inptomatology. 

The  first  statistics  on  this  subject  were  published  by  Neumann 
in  1904,  giving  an  analysis  of  55  cases.  The  vertebral  localization 
was  as  follows: 

Cerviral  region 36  cases 

Dorsal  region 9       " 

liVinibar  region 8      " 

Sacral  region 2      " 

'  Presented  at  the  meeting  of  tlie  American  Neurological  Association,  Juno,  1912. 
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Of  the  cervical  group,  in  all  but  8  cases,  the  disease  was  localized 
in  the  four  upper  vertebrae,  a  majority  of  these  involving  the  axis 
and  atlas. 

Petren,  in  1909,  again  analyzed  the  existing  cases,  and  in  his 
series  the  same  frequency  of  involvement  in  the  cervical  region 
is  shown: 

Cervical  region 42  cases 

Dorsal  region 6      " 

Lumbar  region 4      " 

Sacral  region 3      " 

Ziesche,  in  1911,  collected  88  cases,  distributed  as  follows: 

Cervical  region 61  cases 

Dorsal  region 12  " 

Lumbar  region 5  " 

Sacral  region 2  " 

Cervical  and  dorsal  region 1  " 

Dorsolumbar  region 3  " 

Diffuse 4  " 

In  this  series  the  number  of  vertebras  affected  in  a  given  case 
was  also  tabulated,  which  shows  a  decided  tendency  to  limitation 
of  the  process  within  a  circumscribed  area. 

Number  of  Vebtebr^  Involved. 

1  vertebra  in 25  cases 

2  vertebrae  in 17      " 

3  vertebrae  in 11" 

4  vertebrse  in 3      " 

Diffused  in 4      " 

Cases  of  syphilitic  disease  of  the  spine  have  also  been  recorded  by 
Fry  and  Sachs  in  this  country,  which  with  4  personal  observations 
and  those  of  Oppenlieim  not  included  in  the  previous  statistics, 
bring  the  total  number  of  available  cases  up  to  100. 

The  great  frequency  of  the  cervical  localization  has  been  noted 
by  all  writers  on  this  subject.  Gerhardt  has  suggested  that  this 
frequency  may  be  due  to  the  proximity  of  this  region  to  the  bones 
of  the  skull,  and  as  a  consequence  the  extension  of  the  disease 
downward.  Another  potent  factor  has  been  the  secondary  involve- 
ment of  the  upper  cervical  vertebrae  by  direct  extension  from 
pharyngeal  ulcerations  and  gummata.  This  is  especially  true  of 
the  older  cases,  in  which  sequestra  and  fragments  of  necrosed  bone 
having  this  origin  were  not  infrequently  expelled  through  the 
mouth.  Neumann  regarded  the  extension  from  pharyngeal  ulcera- 
tions as  the  chief  cause  of  cervical  involvement  in  the  majority 
of  cases. 

That  the  dorsal  region  may  also  be  the  seat  of  the  lesion  is  shown 
conclusively  by  one  of  Oppenheim's  cases,  with  involvement  of 
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the  eleventh  and  twelfth  dorsal  vertebrae  and  spinal-cord  complica- 
tions, as  well  as  a  more  recent  observation  by  Preiser.  In  Case 
IV  of  my  series  there  was  syphilitic  osteitis  of  the  lower  lumbar 
vertebrae  and  sacrum,  confirmed  by  pathological  examination. 

The  .r-rays  will  probably  play  an  important  role  in  the  future 
diagnosis  of  this  disease.  In  one  of  Petren's  cases  the  diagnosis 
was  confirmed  by  this  means,  and  Sachs  has  emphasized  the 
importance  of  this  method. 

In  two  of  my  cases  with  severe  vertebral  sj'mptoms,  no  bone 
lesions  could  be  demonstrated  in  the  radiogram,  and  the  bone 
involvement  was  evidently  more  in  the  nature  of  a  periostitis 
(perispondylitis).  In  another,  however,  definite  lesions,  exostoses 
with  thickening  of  bone  tissue,  were  found. 

The  pathological  lesions  in  the  vertebral  cases  are  the  same  as 
are  found  elsewhere  when  the  skeleton  is  involved,  and  consist  of 
exostoses,  gummatous  periostitis,  and  osteomyelitis,  with  occasional 
necrosis  and  sequestration  of  bone.  The  tendency  to  pus  forma- 
tion is  slight,  and  "cold  abscesses"  as  found  in  tubercular  caries 
apparently  do  not  occur. 

It  is  evidently  rare  for  the  spine  to  be  affected  in  the  second 
stage  of  syphilis,  the  greater  number  originating  in  the  tertiary 
period.  Petren  has  described  a  case  occurring  in  an  infant  with 
secondary  lesions.  Neumann  maintains  that  hereditary  lues  may 
be  localized  in  the  spine,  and  records  four  cases  between  the  ages 
of  four  and  eleven  years. 

The  symptomatology  of  syj)hilitic  spondylitis  does  not  differ 
essentially  from  that  accompanying  other  affections  of  the  spine, 
and  consist  essentially  of  pain,  tenderness,  rigidity,  and  deformity. 
In  some  cases,  more  especially  in  the  cervical  region,  firm,  nodular 
swellings  may  l^e  i)alpated  (exostoses).  Tenderness  appears  to  be 
more  marked  than  is  usual  in  tubercular  spondylitis,  and  the  noc- 
turnal osteocopic  pains  are  particularly  persistent  and  distressing. 

In  cervical  involvement  it  has  been  remarked  by  Petren  and  also 
by  Ziesche  that  rotation  of  the  head  is  more  restricted  than  Hexion; 
the  reverse  was  true  in  one  of  my  cases. 

One  of  the  most  interesting  questions  of  symptoniatoU)gy  is  the 
frequency  and  nature  of  neural  complications  resulting  from 
invasion  or  compression  of  the  si)inal  cord  and  nerve  roots.  Of 
the  100  cases  which  I  analyzed,  neural  symptoms  were  present  in 
2(),  distributed  as  follows: 

Cervical  region l.>  oases 

Dorsal  region o      " 

Lumbar  region 4      " 

Sacral  rcwion .        2      " 

It  is  to  be  remarked  that  neural  symptoms  are  increasingly 
more  frequent  in  the  recent  reports,  doubtless  due  to  the  more 


hunt:  syphilis  of  the  vertebral  collcmn  167 

technical  methods  of  the  present  day,  Avhich  serve  to  detect  the 
milder  grades  of  pressure  both  of  the  cord  and  nerve  roots. 

The  neurological  examinations  in  this  series  of  cases  are  by  no 
means  complete,  so  that  a  detailed  analysis  is  impossible,  but  a 
general  idea  may  be  obtained  of  the  nature  and  extent  of  the 
injuries  sustained  by  the  neural  structures. 

Of  the  -26  cases  with  neural  complications,  14  were  associated 
with  symptoms  that  would  indicate  a  lesion  of  the  spinal  cord, 
corresponding  to  the  level  of  the  bone  disease,  a  "compression 
myelitis,"  in  the  sense  in  which  this  term  is  used  in  caries. 

In  9  cases  the  limitation  of  sym])toms  to  paralysis  and  pares- 
thesia of  one  upper  or  lower  extremity  indicated  a  radicular  origin. 
Such  an  involvement  of  the  roots  or  plexus  producing  monoplegia 
alone  must  be  a  rare  occurrence  in  Pott's  disease,  and  when  it  is 
present  should  arouse  the  suspicion  of  syphilis. 

In  2  cases  of  sacral  origin  the  symptoms  indicated  an  involve- 
ment of  the  strands  of  the  cauda  equina. 

An  unusual  complication  occurred  in  Case  III  of  my  series,  a 
cervical  spondylitis,  with  symptoms  indicating  a  lesion  of  the 
medulla  oblongata,  possibly  from  involvement  of  the  vertebral 
artery  as  it  courses  through  the  transverse  processes  in  the  neck. 

Of  special  interest  is  the  occurrence  of  root  pains,  paresthesia, 
and  localized  paralysis  of  an  extremity  corresponding  to  the  region 
involved.  This  group  of  cases  is  particularly  frequent  in  the 
cervical  region,  and  may  simulate  pachymeningitis  cervicalis 
hypertrophica.  Sachs  especially  has  emphasized  this  resemblance, 
and  advocates  the  ar-rays  as  an  important  means  of  diflFerentiation. 

Similar  cases  are  also  met  with  in  the  lumbar  region,  and  may 
be  unilateral  or  bilateral  in  distribution,  due  to  involvement  of  the 
nerve  roots  or  adjacent  plexus. 

It  is  interesting  to  note  in  passing  that  parusyphilis  may  also 
be  complicated  with  syphilitic  spondylitis  (Hallopeau  and  Sachs). 

Of  special  complications  which  may  occur  the  most  noteworthy 
is  ulceration  of  the  pharynx  which  was  observed  in  16  cases  of  the 
cervical  localizatio.n  (Neumann),  and  which  gave  rise  in  9  cases 
to  extrusion  of  fragments  of  necrosed  and  carious  bone.  Sudden 
death  has  occurred  from  erosion  of  the  vertebral  artery  (Mackenzie), 
and  once  from  ulceration  and  rupture  of  the  internal  carotid 
(Landrieux). 

In  common  with  diseases  of  the  upper  cer\ical  vertebrae,  the 
odontoid  process  may  undergo  spontaneous  fracture  with  com- 
pression of  the  cord. 

report  of  cases. 

Case  I. — Syphilis  of  the  skull  {exostoses)  and  knee-joint,  and 
syphilitic  laryngitis  preceded  the  development  of  vertebral  symptoms; 
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these  came  on  suddenly  in  the  upper  cervical  region,  simulating  rheu- 
matic myositis;  x-ray  examination  was  negative;  girdle  pains  around 
the  base  of  the  neck  and  lancinating  pains  in  the  distribution  of  the 
occipital  nerves  were  the  only  nerve  complications;  gradual  subsidence 
of  pain  under  antisyphilitic  treatment;  rigidity  persisted  for  some 
months,  but  gradually  disappeared,  icith  complete  restoration  of 
functions. 

History.  The  patient,  a  man,  aged  forty-three  years,  an  expert 
accountant  by  occupation,  was  referred  to  me  on  April  7,  1910,  by 
Dr.  Frank  W.  Murray,  for  severe  headache  which  had  persisted 
for  over  a  year.  He  had  pneumonia  at  the  age  of  seventeen  years 
and  typhoid  fever  at  thirty-two  years,  following  which  there  was 
slight  deafness  with  occasional  tinnitus  in  the  right  ear.  He  is 
moderate  in  the  use  of  alcohol,  and  denied  emphatically  any 
venereal  disease.  One  brother  died  of  tuberculosis,  but  this  is  the 
only  occurrence  in  the  family  history  worthy  of  special  mention. 

In  January,  1909,  he  had  a  throat  trouble,  accompanied  by 
huskiriess  of  voice,  which  was  diagnosed  as  a  possible  tubercular 
lesion  of  the  larynx.  His  family  physician,  however,  suspected 
s>T)hilis,  and  under  moderate  doses  of  potassium  iodide  all  symp- 
toms disappeared.  Coincident  with  the  laryngitis  there  developed 
frontal  and  temporal  headaches,  which  were  always  most  severe 
at  night,  and  these  have  continued  with  occasional  remissions  up 
to  the  present  time.  Because  of  the  nocturnal  character  of  the 
pain  it  was  his  custom  to  sleep  during  the  day,  as  sleep  at  night  was 
impossible,  owing  to  the  intense  pain.  He  had  noticed  that  while 
taking  the  potassium  iodide  the  headaches  seemed  less  intense, 
but  this  treatment  had  been  intermittent,  and  the  drug  had  never 
been  taken  continuously  or  in  large  doses.  After  a  time  three 
small  round  prominences  appeared  on  the  left  frontal  bone  (exos- 
toses). He  stated  that  in  the  autumn  of  1908  he  had  had  pain  and 
swelling  of  the  left  knee-joint,  which  gradually  subsided.  At  the 
present  time  the  knee-joint  is  swollen,  and  there  is  a  slight  effusion 
in  the  joint;  there  is  also  a  very  tender  point  over  the  patella. 
He  has  never  had  any  vomiting  or  vertigo  with  the  headaches, 
which  were  distinctly  nocturnal  and  osteoscopic  in  character. 
There  were  no  other  cerebral  or  nervous  symptoms  present. 

Status  Prcesens.  April  7,  1910.  The  pupils  are  equal  and  react 
promptly.  No  tremors.  Skin  and  deep  reflexes  are  normal,  as 
as  are  the  cranial  nerves.  The  deafness  on  the  right  side  is  of 
the  middle-ear  tyi)e.  Optic  disks  are  normal.  Urine  is  normal. 
Examination  of  the  viscera  proved  negative.  The  Noguchi  test 
of  the  blood  gave  a  positive  reaction.  Corresponding  to  the  site 
of  one  of  the  small  projections  of  bone  noted  by  the  patient  in  the 
left  frontal  region  a  small  depression  in  the  skull  can  now  be  pal- 
pated. Clinically  the  case  is  clearly  one  of  bone  syphilis  involving 
the  cranium  and  the  articulation  of  the  left  knee-joint.     He  was, 
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placed  upon  ascending  doses  of  iodides,  with  hypodermic  injections 
of  the  saUcylate  of  mercury. 

May  12.  Under  mixed  treatment  the  headaches  promptly 
ceased;  the  swelling  of  the  knee-joint  subsided,  but  has  not  entirely 
disappeared,  and  he  still  has  occasional  pains  in  the  joint. 

June  30.  There  is  still  slight  swelling  and  some  tenderness  of 
the  knee-joint.    No  cranial  pain. 

August  1.  Owing  to  intestinal  symptoms,  the  iodides  and 
mercury  were  omitted. 

September  1.  Pains  in  the  knee  and  skull  have  entireh^  disap- 
peared. Wassermann  reaction  was  strongly  positive.  He  was 
told  that  he  unquestionably  had  syphilis,  and  should  undergo  a 
prolonged  and  systematic  course  of  treatment.  He  did  not  take 
this  advice  seriously,  and  did  not  return  until  January  21,  1911, 
when  he  appeared  with  a  puffy  edema  over  the  right  eye,  which 
had  developed  suddenly  and  under  which  the  bone  was  tender 
to  pressure.  There  was  little  or  no  spontaneous  pain.  He  had 
had  no  antisyphilitic  treatment  since  the  previous  July. 

The  swelling  subsided  rapidly  under  antisyphilitic  treatment, 
after  which  he  did  not  return  until  October  12,  1911.  At  this 
time  he  complained  of  no  symptoms,  and  the  Wassermann  reaction 
was  negative. 

October  16,  1911.  He  returned  with  a  painful  and  stiff  neck 
of  three  days'  duration,  which  had  appeared  suddenly  after  sitting 
in  the  open  air  for  two  hours  in  a  strong  wind,  watching  a  base-ball 
game.  He  had  with  it  a  sore  throat  and  a  general  feeling  of  having 
taken  cold.  In  view  of  the  negative  Wassermann  reaction  on 
October  12,  and  a  very  clear  history  of  exposure  to  cold  witb  sore 
throat,  he  was  placed  upon  antirheumatic  treatment,  although 
with  the  previous  history  the  possibility  of  lues  w^as  held  in  reserve. 
As  little  or  no  improvement  followed  the  usual  local  and  general 
treatment  for  rheumatic  myositis,  he  was  again  placed  upon  anti- 
syphilitic treatment. 

November  1.  At  this  time  the  movements  of  the  neck  were 
restricted  in  all  directions,  and  caused  considerable  pain  (see  Fig.  1). 
There  was  distinct  tenderness  over  the  second  and  third  cervical 
vertebrse,  also  on  deep  pressure  on  both  sides  of  the  spinous  pro- 
cesses. Opening  the  mouth  caused  sudden  pains  in  the  occiput. 
There  has  also  developed  a  tender  and  painful  spot  over  the  right 
parietal  bone.  Sharp,  shooting  pains  are  felt  in  the  course  of  both 
occipital  nerves.  He  also  complained  of  a  tight  band-like  drawing 
sensation  around  the  sides  and  base  of  the  neck  (neck  girdle). 
Swallowing  caused  painful  sensations  in  the  lower  occipital  region. 
Pain  is  much  worse  at  night,  coming  on  about  five  o'clock  in  the 
afternoon.    In  the  morning  he  is  fairly  comfortable. 

November  11.  Movements  of  the  neck  are  a  little  less  restricted. 
The  second  cervical  segment  is  still  tender  on  pressure.     Girdle 
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sensation  is  also  present  about  the  root  of  the  neck,  and  jarring 
of  the  spine  causes  shooting  pains  in  the  right  occiput  and  auricular 
region.    The  painful  spot  over  the  parietal  bone  is  still  tender. 


Fig.   1. — Syphilitic    .-.(nmd.\  liii.-~    i>l     ici  \  ual    rt-giun.      Cum-  L     i'aiifiil  picking  up  an  object 
on  the  floor,  showing  marked  rigidity  of  the  neck  and  fixation  of  the  head. 


.r-ray  examination  by  Dr.  L.  G.  Cole,  who  reports  as  follows: 
"Structure  and  contour  of  the  bones  of  the  head  and  neck  show 
distinctly.  Bodies  of  vertebra  and  intervertebral  foramina  are 
(juite  distinct.  In  the  lateral  direction  the  bodies  of  the  third, 
fourth,  and  fifth  vertebra^  are  normal  in  size,  shape,  and  aligiunent. 
Tliere  is  an  unusual  space  between  the  anterior  ring  of  the  first 
vertebra  and  the  body  of  the  second  vertel)ra,  and  the  relation  of 
the  odontoid  j)roc(>ss  to  the  anterior  ring  of  the  first  cervical  vertebra 
is  altered.  In  addition  there  is  a  spur  on  tlu>  ujiper  surface  of  the 
ring  which  forms  the  partial  foramen  through  which  the  first 
nerve  emerges  from  the  s{)ine.  This  spur  is  to  be  regarded  as  an 
anomaly.  Otherwise  the  examination  is  negative.  I  am  unable 
to  detect  any  change  in  the  structure  of  these  bones  which  would 
indicate  that  it  is  of  syphilitic  or  tubercular  origin. 


huxt:  syphilis  of  the  vertebral  coli-:mn  171 

November  17.  He  is  generally  free  from  pain  in  the  early  part 
of  the  day,  but  it  returns  about  four  or  five  o'clock  in  the  afternoon. 
It  is  burning  and  throbbing  in  character.  The  neck  is  much  more 
flexible,  especially  backward  and  forward.  It  is,  howe\er,  held 
stiffly.  Tenderness  of  the  second  and  third  cervical  vertebne  has 
practically  disappeared.  Jarring  of  the  spine  causes  shooting  pains 
over  the  mastoid  on  both  sides. 

January  19,  1912.  A  second  a-ray  examination  was  made  by 
Dr.  E.  W.  Caldwell,  who  reports  as  follows:  "I  made  a  number 
of  rr-ray  plates  showing  the  lower  six  cervical  vertebrae  very  well. 
I  do  not  find  any  indication  of  the  cause  of  his  symptoms,  in  this 
part  of  the  column,  but  I  suspect  that  the  trouble  is  in  the  articu- 
lation between  the  axis  and  the  atlas,  the  shadow  of  which  is 
obscured  by  the  shadow  of  the  skull.  The  limited  rotation  in  this 
joint  makes  it  practically  impossible  to  secure  an  .r-ray  shadow 
of  it  which  is  not  obscured  by  superimposed  shadows  of  the  other 
bones." 

March  5.  Xeck  is  still  stiff,  but  has  steadily  improved.  The 
lateral  movement  is  more  restricted  toward  the  right.  There  is 
still  some  deep-seated  tenderness  over  the  second  and  third  cervical 
spines. 

Remarks.  Under  the  continuation  of  antiluetic  treatment, 
pain  and  tenderness  entirely  disappeared.  For  some  months  the 
movements  of  the  neck  were  restricted,  especially  flexion  and 
extension,  but  after  a  course  of  osteopathic  treatment  (taken  on 
his  own  initiative)  this  rigidity  entirely  disappeared.  He  is  still 
unwilling  to  believe  that  the  disease  is  syphilis,  and  now  that  he 
is  well  he  is  averse  to  taking  further  precaution  or  treatment. 

The  onset  of  vertebral  symptoms  in  this  case  had  been  preceded 
during  the  previous  three  years  by  a  train  of  symptoms  clearly 
indicating  syphilitic  involvement  of  the  cranial  bones,  the  knee- 
joint,  and  the  larynx.  All  of  these  various  manifestations  subsided 
under  antiluetic  measures.  ^Yhile  a  specific  infection  was  denied, 
the  Wassermann  was  positive.  P^rom  these  clinical  facts  there 
can  be  no  question  as  to  the  syphilitic  nature  of  the  subsequent 
symptoms  in  the  cervical  region.  The  process  was  aj)parently 
localized  in  the  upper  three  cervical  vertebra",  judging  from  the 
local  tenderness,  which  was  quite  marked,  and  the  root  pains  and 
girdle  sensations  of  the  neck  which  corresponded  to  these  levels. 
There  were  no  symptoms  pointing  to  involvement  of  the  spinal 
cord. 

One  of  the  interesting  features  of  the  case  was  the  sudden  onset 
following  exposure  to  cold,  so  that  the  clinical  picture  closely 
resembled  rheumatic  torticollis.  The  subsequent  course  served  to 
demonstrat  its  true  syphilitic  nature. 

Two  examinations  were  made  by  the  .r-rays,  both  of  which  failed 
to  reveal  anv  lesions  of  the  bone  tissue. 


172  hunt:  syphilis  of  the  vertebral  column 

I  have,  therefore,  regarded  the  process  as  being  in  the  nature  of 
a  syphihtic  periostitis  or  perispondyhtis,  with  compression  of  the 
adjacent  nerve  roots.  The  pain  on  pressure  and  jarring  of  the 
spine,  the  local  tenderness  and  rigidit}^  were  so  characteristic  of 
vertebral  disease  as  to  rule  out  a  syphilitic  pachymeningitis  with 
root  involvement. 

Case  II. — Syphilitic  periostitis  or  perispondylitis  of  the  cervical 
region,  with  pain  and  rigidity  of  the  neck,  motor  and  sensory  distur- 
bances of  the  right  upper  extremity,  distinct  tenderness  and  thickening 
in  the  lateral  region  of  the  cervical  column. 

History.  Patient  is  an  Italian,  aged  twenty-seven  years;  a  barber 
by  occupation.  He  was  admitted  to  the  New  York  Hospital, 
August  14,  1907,  where  I  saw  him  on  several  occasions  in  consul- 
tation with  Dr.  Conner,  the  attending  physician. 

Previous  History.  In  1898  he  contracted  a  venereal  ulcer,  for 
which  he  received  only  local  treatment.  No  secondaries  were 
noted  by  the  patient.  He  remained  in  good  general  health  until 
March,  1902,  when  headaches  appeared.  At  first  in  the  left  frontal 
region,  later  becoming  general.  They  were  quite  severe,  with 
marked  nocturnal  exacerbations.  He  was  admitted  to  the  New 
York  Hospital,  March  22,  1902.  Physical  examination  is  negative, 
except  for  a  double  optic  neuritis.  The  diagnosis  of  cerebral 
syphilis  was  made,  and  all  symptoms  cleared  up  rapidly  after  a 
course  of  mercury  and  iodides. 

On  December  1,  1903,  he  was  readmitted  to  the  New  York 
Hospital  with  headaches  of  one  month's  duration,  situated  chiefly 
on  the  right  side  of  the  head  in  the  temporal  region.  The  head- 
aches were  quite  severe.  There  were  distinct  nocturnal  exacer- 
bations, with  tenderness  on  pressure  over  the  right  parietal  bone, 
but  no  bony  nodules  could  be  felt.  He  also  had  some  pain  in  the 
anterior  aspect  of  the  left  thigh  and  of  the  left  leg.  There  was 
no  vertigo,  vomiting,  or  diplopia.  The  optic  disks  were  normal. 
The  general  physical  examination  was  negative,  save  for  some 
secondary  anemia  (hemoglobin,  60  per  cent.).  After  a  short 
course  of  antisj'philitic  treatment  the  symptoms  completely  disap- 
peared and  the  patient  was  discharged.  A  clinical  diagnosis  of 
cerebral  syphilis  was  made. 

Present  Ulness.  Patient  was  re-admitted  to  the  New  York 
Hospital  August  14,  1907,  with  the  following  history:  For  the 
past  seven  months  he  has  had  pains  in  the  back  and  sides  of  tlie 
neck  and  in  the  left  shoulder,  gradually  becoming  more  severe. 
For  three  months  he  had  been  unable  to  work.  The  left  elbow  is 
slightly  swollen  and  tender  and  is  the  seat  of  occasional  spon- 
taneous pain.  He  also  has  headaches,  and  because  of  the  nocturnal 
increase  of  the  pain,  sleep  has  been  almost  impossible  for  many 
weeks.  For  the  past  five  days,  he  has  had  severe  pains  in  the 
region  of  the  right  shoulder,  and  has  developed  a  weakness,  with 
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paresthesia  of  the  right  upper  extremity.  The  neck  is  also  stiff, 
and  the  movements  are  painful.  There  is  no  vertigo,  vomiting, 
nor  diplopia;  no  vesical  trouble. 

Physical  Examination.  The  gait  and  station  are  normal,  except 
for  an  evident  stiffness  of  the  neck  and  fixation  of  the  head.  The 
movements  of  the  neck  are  restricted  in  all  directions,  and  cause 
considerable  pain.  The  cervical  spine  is  quite  tender  to  pressure 
on  both  sides,  especially  on  the  right.  The  spinus  processes, 
however,  are  not  tender  on  percussion.  Jarring  of  the  spine  causes 
pain,  which  is  referred  to  the  cervical  region.  The  movements  of 
the  dorsal  and  lumbar  spine  are  free  and  painless.  The  pupils  are 
equal  and  react  to  light  and  accommodation.  There  are  no  cranial 
nerve  palsies  or  nystagmus,  and  the  optic  disks  are  normal.  There 
is  considerable  weakness  of  the  right  upper  extremity-,  and  espe- 
ciall}'^  in  the  movements  of  abduction  and  elevation  of  the  arm. 
Sensations  to  touch,  pain,  and  temperature  are  diminished  over 
the  whole  of  the  right  upper  extremity.  There  is  marked  tender- 
ness along  the  lateral  portion  of  the  cervical  spine  where  the  nerves 
emerge  from  the  intervertebral  foramen,  but  especially  on  the 
right  side.  Palpation  also  shows  some  general  thickening  and 
enlargement  in  this  region  of  the  spine.  Both  shoulder-joints  are 
freely  movable  and  painless.  The  left  elbow-joint  is  freely  movable, 
but  is  slightly  swollen  and  tender.  There  are  no  tender  spots  on 
the  skull.  All  tendon  and  skin  reflexes  are  present  and  normal. 
There  is  plantar  flexion  of  the  toes  on  both  sides  (no  Babinski). 
Examination  of  the  heart,  lung,  and  urine  are  negative.  The 
blood  shows  slight  secondary  anemia  (hemoglobin,  84  per  cent.). 
The  .T-ray  examination  of  the  cervical  spine  was  entirely  negative. 
The  temperature  curve  showed  a  slight  elevation  for  the  first  few 
days,  after  which  it  remained  normal.  Wassermann  reaction  was 
positive. 

Subsequent  Course.  The  patient  was  placed  upon  antisyphilitic 
treatment,  hypodermics  of  salicylate  of  mercury,  and  ascending 
doses  of  potassium  iodide.  There  was  a  rapid  subsidence  of  all 
symptoms. 

August  27.  The  pains  had  diminished,  and  the  movements  and 
sensation  of  the  right  upper  extremity  were  normal.  Some  stiftness 
of  the  cervical  spine,  with  pain  and  tenderness,  still  persisted. 

September  14.  Pain  had  practically  disappeared.  Can  now 
move  the  head  in  all  directions,  but  the  movements  are  still  some- 
what restricted,  and  there  is  still  present  some  lateral  thickening 
in  the  cervical  region,  which  is  tender  to  pressure. 

Patient  was  referred  to  the  out-patient  department  for  further 
treatment,  and  eventually  made  a  complete  recovery. 

Remarks.  The  vertebral  symptoms  in  this  case  had  been  preceded 
by  two  previous  attacks,  diagnosed  as  cerebral  lues,  both  of  which 
cleared  up  completely  under  antisyphilitic  treatment.    The  verte- 
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bral  symptoms  came  on  gradually,  and  were  of  seven  months' 
duration,  and  were  limited  to  the  cervical  region.  There  was  in 
addition  to  rigidity  and  pain  on  jarring  in  the  cervical  region,  marked 
tenderness  along  the  lateral  aspect  of  the  vertebrae  where  the  nerve 
roots  emerge.  This  was  especially  localized  upon  the  right  side, 
where  a  distinct  thickening  and  enlargement  was  palpable.  The 
neural  symptoms  made  their  appearance  about  six  months  after 
the  onset  of  the  vertebral  disease,  and  were  evidently  of  root  or 
plexus  origin.  They  consisted  of  weakness,  with  objective  sensory 
disturbances  in  the  right  upper  extremity.  There  were  no  evidences 
of  spinal-cord  involvement.  All  symptoms  subsided  under  specific 
treatment. 

Case  III. — Syphilitic  spondylitis  of  the  upper  cervical  region; 
sudden  onset,  icith  pain  and  rigidity  in  August,  1907;  improvement 
under  specific  treatment;  frexpient  recurrences  of  pain  and  stiffness 
from  lack  of  continuous  treatment;  in  December,  1910,  development 
of  acute  symptoms  with  vomiting,  vertigo,  and  headache,  folloiced  by 
numbness  and  weakness  on  the  right  side,  and  an  atrophic  paralysis 
of  the  left  side  of  the  tongue  {hemiplegia  altcrnans);  improvement 
under  antisyphilitic  treatment;  in  November,  1911,  there  teas  still 
rigidity,  with  thickening  and  enlargement  in  the  cervical  region,  and 
the  residual  symptoms  of  hemiplegia  alternans. 

History.  The  patient,  a  negro,  aged  thirty-seven  years;  occupa- 
tion, bellboy;  was  admitted  to  the  Vanderbilt  Clinic,  depart- 
ment of  nervous  diseases,  on  November  18,  1911.  He  is  married 
and  has  one  child,  aged  six  years,  living  and  well.  His  wife  has 
never  miscarried. 

Six  years  ago  (1905)  he  contracted  syj)hilis;  no  general  treatment. 
In  August,  1907,  he  was  seized  suddenly  with  pain  in  the  occipital 
region  and  in  the  nape  and  sides  of  the  neck,  which  was  followed 
by  rigidity  and  stiffness  of  all  the  movements  of  the  head.  At  the 
medical  clinic  where  he  applied  for  treatment  the  case  was  first 
regarded  as  rheimiatic  myositis,  but  because  of  the  previous  specific 
infection,  he  was  later  treated  with  ioditle  of  potassium  and  mer- 
cury. The  pain  rapidly  subsided  and  the  rigidity  was  greatly 
diminished.  Following  this  improvement,  he  failed  to  return  for 
further  treatment,  although  some  stiffness  of  the  neck  still  ])ersisted, 
and  from  time  to  time  he  had  pain  in  the  cervical  region.  When 
the  pain  was  severe,  he  would  return  for  medicine,  and  after  taking 
the  iodides  for  a  short  time,  the  pain  ceasing,  he  would  abandon 
the  treatment.  When  the  pain  was  severe,  the  neck  seemed  to  be 
swollen  and  slightly  enlargeil  in  the  i)ainful  areas. 

In  November,  190i),  he  suddenly  develoju'd  cerebral  symptoms; 
frequent  attacks  of  vomiting,  with  headache  and  vertigo.  The 
vomiting  was  severe  and  of  the  cerebral  type,  and  liad  persisted 
for  two  weeks  before  he  was  admitted  to  Jvoosevelt  Hospital,  on 
November  24,  1909.    These  general  cerebral  symptoms  were  soon 
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followed  by  weakness  and  paresthesia  of  the  right  arm  and  leg  and 
some  thickness  of  speech,  due  to  a  paralysis  and  atrophy  of  the 


Fig.  2. — Case  III.     Old  syphililit   .-.|j.»iia\  hu.~  ..i   ilit   itivnal  region,  showing  rigidity  of 
neck  and  slight  torticollis  position  of  the  head. 


Fig.  3. — Case  III.    Syphilitic  spondylitis  of  cervical  region,  posterior  view. 

left  side  of  the  tongue   (hemiplegia   alternans).     The  heart   and 
lungs  and  urine  were  reported  negative  in  the  hospital  history. 


L 
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The  Wassermann  reaction  was  negative  on  December  17,  1909. 
There  was  rigidity,  with  moderate  thickening  and  tenderness, 
along  the  lateral  aspect  of  the  cervical  region  of  the  spine.  The 
general  cerebral  symptoms  cleared  up  promptly  under  antiluetic 
treatment.  The  patient  was  discharged  with  the  symptoms  of 
hemiplegia  alternans  persisting.  There  was  still  some  stiffness  of 
the  neck  and  an  occasional  pain,  especially  at  night. 

November  18,  1911.  Patient  returned  to  the  Vanderbilt  Clinic, 
complaining  of  pain  and  stiffness  in  the  cervical  region,  and  was 
referred  to  the  Neurological  Clinic,  where  he  came  under  my 
observation. 

Physical  Examination.  The  head  is  in  a  slightly  torticollis 
position,  the  chin  directed  toward  the  left  (see  Figs.  2  and  3).  All 
movements — rotation,  flexion,  and  extension — are  restricted.  Jar- 
ring of  the  spine  causes  pain  in  the  upper  cervical  region  (first, 
second,  and  third  cervical).  There  is  some  thickening  in  the 
region  of  the  lateral  processes  on  both  sides  of  the  neck,  especially 
on  the  right.  There  is  a  slight  compensatory  lateral  curvature 
of  the  spine.  Pupils  are  equal  and  react  normally.  Ocular  excur- 
sions are  normal  except  for  a  slight  lateral  nystagmus.  Vision 
and  the  sense  of  smell  are  normal,  as  are  the  fifth  and  seventh 
nerves.  There  is  diminished  hearing  on  the  right  side  (central 
deafness).  The  soft  palate  is  equally  enervated  on  the  two  sides. 
The  tongue  deviates  sharply  toward  the  left.  There  is  a  very 
pronounced  atrophy,  with  deep  furrows  and  marked  fibrillation  of 
the  left  side  of  the  tongue.  There  is  also  some  atrophy,  with 
fibrillary  twitchings  on  the  right  side  as  well,  but  to  a  lesser 
degree.  There  is  no  difficulty  in  deglutition,  and  the  voice  is 
normal.  No  laryngoscopic  examination.  The  sternocleidomastoid 
and  trapezius  are  normal  on  the  two  sides.  The  right  arm  and 
leg  show  some  weakness,  more  especially  the  leg.  The  tendon 
reflexes  of  the  right  lower  extremity  are  exaggerated,  and  there  is 
ankle-clonus.  No  patellar  clonus.  The  plantar  reflex  on  the 
right  side  is  diminished,  and  is  of  the  flexor  type.  It  is  normal  on 
left.  The  abdominal  and  cremasteric  reflexes  are  diminished  on 
the  right  side.  The  superficial  sensibility  is  lost  over  the  right 
lower  extremity  and  over  the  lower  half  of  the  right  side  of  the 
trunk;  above  this  the  sensibility  is  simply  diminished.  The  sensi- 
bility of  the  face  is  normal.  The  deep  sensibility  of  the  upper  and 
lower  extremities  is  normal. 

The  man  was  placed  upon  anti-syphilitic  treatment  and  the 
pain  and  stift'ness  in  the  neck  rapidly  improved.  As  was  always 
the  case  in  this  particular  patient,  as  soon  as  the  pain  ceased  he 
lost  interest  in  the  treatment  and  ceased  to  continue  it.  There  is, 
however,  no  question  as  to  the  rapid  response  at  all  times  to  anti- 
syphilitic  treatment,  especially  the  iodides. 

An  a:-ray  examination  at  the  Roosevelt  Hospital  showed  thicken- 
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ing  and  enlargement  of  the  bodies  of  the  third,  fourth,  and  fifth 
cervical  vertebrae,  as  well  as  of  certain  of  the  lateral  processes, 
especially  on  the  right  side.  There  were  no  evidences  of  destruction 
or  cavity  formation  of  the  vertebrae  or  intervertebral  disks. 

Remarks.  The  sj^jhilitic  spondylitis  in  this  case  had  run  a 
very  gradual  course,  extending  over  a  period  of  four  years.  The 
chronicity  of  the  symptoms  and  the  permanency  of  the  rigidity 
may  be  referred  to  the  intermittent  and  incomplete  manner  in 
which  the  antisypliilitic  treatment  was  carried  out.  This  never 
failed,  however,  to  produce  subsidence  of  pain  and  diminution  of 
rigidity. 

An  interesting  and  unusual  feature  is  the  occurrence  of  hemi- 
plegia alternans,  a  unilateral  atrophic  paralysis  of  the  tongue  with 
contralateral  hemiplegia,  due  to  a  lesion  in  the  lower  portion  of 
the  medulla  oblongata  on  the  left  side.  It  is  possible  that  this 
lesion  of  the  medulla  may  have  been  caused  by  syphilitic  disease 
of  the  vertebral  artery  as  it  coursed  through  the  transverse  process. 
Cerebral  lues  independent  of  the  vertebral  disease  cannot,  however, 
be  excluded. 

Case  IV. — Syphilitic  osteitis  of  the  lower  lumbar  vertebra  and 
sacrum,  with  gummatous  infiltrations  of  the  cauda  equina,  followed 
by  yaralysis  and  sensory  disturbances,  in  the  distribution  of  both 
sciatic  nerves,  and  accompanied  by  marked  rigidity,  deformity,  and 
tenderness  of  the  lumbosacral  spine;  autopsy  revealed  syphilitic  osteitis 
of  the  lower  lumbar  vertebra  and  sacrum,  with  multiple  gummata  of 
the  cauda  equina. 

History.  Patient,  a  man,  aged  fifty-three  years,  was  admitted 
to  the  Montefiore  Home  for  Chronic  Invalids,  January  5,  1896. 
He  denies  all  venereal  disease,  and  enjoyed  excellent  health  up 
to  one  year  ago,  when  he  developed  pains  in  the  distribution  of  the 
right  sciatic  nerve,  which  were  especially  severe  at  night.  There 
was  some  tingling  and  numbness  on  the  outer  side  of  the  right 
leg.  A  little  later  similar  pains  and  paresthesia  developed  in  the 
same  distribution  on  the  left  side.  He  also  had  severe  pain  in  the 
lower  portion  of  the  back  over  the  sacrolumbar  region,  especially 
in  the  sitting  posture,  so  that  he  was  obliged  to  use  a  cushion  to 
protect  this  region  from  pressure.  Pain  was  particularly  severe 
in  the  sitting  or  recumbent  posture,  and  he  would  experience  a 
little  relief  in  standing  and  in  walking.  The  pain  became  gradually 
more  severe,  and  he  was  obliged  to  resort  to  narcotics  and  anal- 
gesics for  relief. 

On  October  7,  1895,  he  was  admitted  to  Mt.  Sinai  Hospital,  and 
while  there  developed  extensive  paralyses  of  the  lower  extremities, 
with  incontinence  of  urine  and  feces. 

On  his  admission  to  the  Montefiore  Home,  he  complained  of 
shooting  pains  in  both  lower  extremities  and  severe  pain  in  the 
lower  portion  of  the  spine,  especially  in  the  sitting  and  recumbent 
posture;  incontinence  of  urine  and  feces  and  impotency. 
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Status  PrcBsens  (Dr.  Joseph  Fraenkel).  Patient  is  unable  to 
walk  because  of  weakness  in  the  lower  extremities.  On  attempting 
to  stand  he  complains  of  pain  in  the  lower  portion  of  the  spine, 
and  sudden  pains  in  the  feet  and  legs.  There  is  a  constant  dribbling 
of  urine.  Pupils  are  small  and  equal;  reaction  to  light  slight; 
reactions  on  accommodation  are  present.  Ocular  excursions  are 
normal.  ^Motility,  coordination,  muscle  volume,  and  sensibility  of 
the  upper  extremities  are  normal.  There  is  a  well-marked  kypho- 
scoliosis at  the  junction  of  the  dorsolumbar  region,  the  scoliosis 
being  the  more  marked  deformity.  The  spine  is  tender  on  pressure, 
beginning  at  the  first  dorsal  vertebra  and  extending  to  the  cocc\'x. 
This  sensiti^■eness  is  especially  marked  over  the  eleventh  and 
twelfth  dorsal  and  the  first  lumbar  vertebra  and  over  the  lower 
portion  of  the  sacrum.  It  is  acute  on  percussion.  Over  the  lower 
portion  of  the  sacrum  there  is  a  slight  tumefaction.  The  move- 
ments of  the  column  show  great  rigidity,  and  are  accompanied  by 
considerable  pain.  There  is  no  visible  atrophy  nor  fibrillation  of 
the  muscles  of  the  back.  There  is  some  weakness  of  the  abdominal 
muscles  in  their  lower  portion.  Both  lower  extremities  are  paretic, 
more  especially  the  left.  The  calves  of  both  legs  are  markedly 
atrophic.  The  knee-jerk  is  lively  on  the  right  side,  with  patellar 
clonus;  absent  on  the  left.  Both  ankle-jerks  are  absent.  The 
abdominal,  cremaster,  and  plantar  reflexes  are  absent  on  both  sides. 

Sensation.  There  is  tactile  and  thermal  anesthesia  in  the  dis- 
tribution of  both  sciatic  nerves.  Sensibility  to  pain  is  diminished 
in  the  same  area.  There  is  also  anesthesia  of  the  left  buttock, 
left  side  of  the  scrotum,  and  penis  and  perianal  region.  The  deep 
sensibility  of  the  toes  is  disturbed.    Heart  and  lungs  are  normal. 

Death  occurred  February  28,  1S9G.  Postmortem  examination 
showed  extensive  syphilitic  osteitis  of  the  lower  lumbar  vertebra 
and  the  upper  portion  of  the  sacrum.  There  was  a  good-sized 
erosion  of  the  first  sacral  segment.  The  strands  of  the  cauda 
equina  were  matted  together  by  extensive  syphilitic  infiltrations, 
and  contained  four  gummata  the  size  of  hazelnuts.  The  histo- 
logical examination  of  sacral  segment  and  cauda  equina  present 
the  typical  lesions  of  syphilis. 

Kemakks.  This  case  is  interesting  because  of  its  unusual  locali- 
zation, syphilis  of  the  lumbar  region  being  the  rarest  of  all  types. 
Cases  of  syphilitic  caries  of  the  sacrum  have  been  described  by 
Yvaren  and  by  AVostphal.  In  Westphal's  case  it  was  associated 
with  typical  sacral  anesthesia. 

CoNX'LUDiNG  Remarks.  Syphilitic  spondylitis  and  perispondy- 
litis while  rare  iare  nevertheless  sufficiently  frequent  to  be  given 
careful  consideration  in  every  case  of  acute  or  chronic  vertebral 
disease.  The  onset  may  be  sudden,  sinnilating  an  acute  rheu- 
matic afiection,  or  it  may  dc\"elop  grachially  and  run  an  I'xccH'd- 
ingiy  chronic  and  jjrotracted  course. 

Localization  in  the  cervical  region,  especially,  should  awaken  the 
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suspicion  of  lues,  as  more  than  half  of  the  recorded  cases  are  of 
this  region.  It  may,  however,  occur  in  any  portion  of  the  spinal 
column. 

Of  100  cases  available  for  analysis,  I  found  that  25  per  cent, 
were  associated  with  some  complication  referable  to  the  nervous 
system.  These  were  either  of  the  nerve  roots  and  plexus  or  of 
the  spinal  cord  itself. 

Generally  speaking,  in  this  group  of  cases  with  neural  compli- 
cations, the  symptoms  indicated  a  lesion  of  the  spinal  cord  in  two- 
thirds;  in  the  remaining  third,  the  neural  sjTnptoms  were  limited 
to  an  involvement  of  the  nerve  roots  or  plexus. 
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SYPHILIS    OF    THE   ESOPHAGUS. 
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MEDICINE  AND    SURGERY,   UNrV^ERSITY    OF    MICHIGAN. 

It  is  a  well-established  clinical  fact  that  in  a  given  individual, 
certain  of  the  systems  seem  more  predisposed  in  their  susceptibility 
to  the  Spirocheta  pallida  than  do  others.  The  peculiar  predispo- 
sition for  the  exclusive  localization  in  the  nervous  system,  for 
example,  occurs  in  those  cases  in  which  the  mucocutaneous  system 
is  relatively  uninvolved,  and,  conversely,  where  the  mucocutaneous 
system  is  early  involved  with  severe  manifestations  it  is  excep- 
tional to  find  late  nervous  sequelae.  To  what  extent  this  suscepti- 
bility is  due  to  the  virulence  or  strain  of  the  organism,  on  the 
one  hand,  or  to  the  individual  lowered  resistance  of  the  affected 
system,  on  the  other,  is  as  yet  undetermined. 

The  high  susceptibility  of  the  mouth  and  pharynx  in  early 
syphilis  and  the  not  infrequent  occurrence  of  syphilitic  manifesta- 
tions in  the  rectum  late  in  the  disease  make  the  apparent  immunity 
of  the  rest  of  the  digestive  system  a  rather  striking  feature.  Leaving 
out  the  mouth  and  rectum  the  digestive  tube  seems  to  enjoy  an 
immunity  to  the  action  of  the  syphilitic  organism  which  is  without 
parallel  in  any  other  system.  Syphilis  of  the  esophagus,  of  the 
stomach,  and  small  intestine  is  of  exceedingly  rare  occurrence. 
Indeed  its  occurrence  was  denied  in  many  of  the  earlier  works  on 
pathology,  surgery,  and  medicine. 

The  first  mention  of  syphilis  of  the  esophagus  is  found  in  the 
writings  of  Severinus^  in  the  middle  of  the  eighteenth  century. 
Gastou,'  who  wrote  the  chapter  on  syphilis  of  the  gastro-intestinal 
system  in  Fournier's  monumental  work,  has  been  able  to  collect 
40  cases  of  esophageal  syphilis.  In  13  of  these  cases  the  diagnosis 
could  be  verified  at  autopsy;  6  cases  improved  under  the  influence 
of  antisyphilitic  treatment  and  did  not  come  to  autopsy;  in  11 
cases  there  was  dysphagia,  with  the  signs  of  stricture,  and  10 
cases  of  the  40  Gastou  holds  open  to  doubt  as  to  the  correctness 
of  the  diagnosis. 

Dysj^hagia,  leading  to  marasmus  and  deatli,  in  the  course  of 
syphilis  is  mentioned  by  Jean  Astruc^  (173())  and  also  by  Car- 
michael^  (1815).  Ruysch^  (1717)  and  Haller«  (1768)  report  cases 
in  which  apparently  syphilitic  stenosis  of  the  esophagus  was  cured 

>  Cited  by  Lublinski,  1580-1636  (Berl.  klin.  Woch.,  1SS3,  pp.  499  and  515). 
'  Traitc  dc  la  .Syphilis,  A  Fournier,  1906,  ii,  465. 
'  Dc  Morhis  vcricrcis  lihri  sex,  P.iris,  1736. 

*  An  Essay  on  Venereal  Diseases,  Dublin,  1S15,  p.  270. 

'  Adv.  anatoniico  niedira  rhi!irKi'a.  .Vnusterdain.  1717   1723.    (Cited  by  Lublinski.) 

•  Opusciila  pathologica,  etc.,  Laus,  176S.     (Cited  by  Lublinski.) 
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by  mercurial  treatment.  The  anatomy  of  esophageal  syphiHs 
was  first  described  by  LieutaudJ  Notwithstanding  these  early 
reports  of  esophageal  syphiHs,  many  of  the  earHer  texts  on  path- 
ology and  surgery  failed  to  give  a  place  to  syphihs  of  the  esophagus. 
In  Bardeleben's^  text,  however,  also  in  StrumpeH's,®  ulcerations 
of  the  esophagus  due  to  syphilis  are  described.  Koenig,"  writing 
in  Billroth's  System,  also  gives  mention  to  esophageal  syphilis. 
The  subject  receives  considerable  mention  in  Virchow's  ArcJiiv  by 
Virchow'^  himself.  Herein  are  included  the  autopsy  report  and  the 
full  anatomical  description  of  esophageal  stenosis  in  syphilis  and 
of  esophageal  ulcerating  gumma. 

In  1SG3  Wilks^-  showed  a  specimen  from  the  museum  of  Guy's 
Hospital  which  showed  sclerosis  of  the  upper  portion  of  the  esoph- 
agus following  syphilitic  ulceration.  The  same  observation  is 
recorded  in  1875  by  Klob.^^  The  first,  however,  to  call  attention 
to  esophageal  syphilis  in  an  excellent  monograph  was  James  West^^ 
(1860).  This  author  collected  from  his  vast  experience  three  cases 
of  syphilis  of  the  esophagus,  in  two  of  which  he  was  able  to  cor- 
roborate his  clinical  findings  at  autopsy.  The  other  case  improved 
on  treatment  and  remained  well.  West  cites  also  in  his  paper 
cases  by  Langston-Parker^'  and  Clapton,^^  which  by  analysis  could 
be  nothing  but  cases  of  syphilitic  esophagitis. 

Follin,'^  in  1861,  records  a  case  of  dysphagia  of  undoubted 
syphilitic  nature.  Robert,^^  in  1861,  cited  by  Lubinski,  in  dis- 
cussing dysphagia  in  syphilis,  avers  that  the  autopsy  findings  in 
such  cases  show  at  times  lesions  in  the  pharynx,  in  the  larynx,  and 
in  the  esophagus.  Morrell  MacKenzie,^^  in  1874,  reports  a  case 
of  esophageal  stenosis  at  the  level  of  the  sixth  dorsal  \'ertebra  in 
an  old  syphilitic  which  yielded  in  a  short  time  to  antisyphilitic 
medication.  A  most  excellent  treatise  on  the  subject  is  published 
in  1883  by  Lublinski,-''  who  has  cited  literature  at  great  length 
and  added  two  observations  of  his  own.  Both  these  cases  recovered 
completely,  but  there  could  be  no  doubt  from  the  excellent  descrip- 
tion and  history  that  these  were  examples  of  true  syphilitic 
esophagitis. 

"  llistoria  anatomico  medica  sistens  numerosissima  cadavernum  humanorum 
exstirpitia,  Paris,  1767. 

*  Lehrbuch  der  Chiurgie  und  Operationslehre,  8th  edition,  iii,  543. 

'  Lehrbuch  der  speciellen  Pathologie  u.  Therapie  inneren  Krankheiten,  1912, 
18th  edition,  i,  518. 

'"  Handbuch  der  allgemeineu.  speeielle  Chirurgie,  Pitha  u.  Billroth,  1880,  iii,  17-18. 

"  Archiv  f.  pathologische  Anatomic  u.  Physiologic,  1856,  xv,  217-315. 

'^  On  the  Sj''philitic  Affections  of  the  Internal  Organs,  London,  1863,  p.  41. 

■3  Wien.  med.  Woch.,  1875,  xxv,  210. 

'<  Dublin  Quart.  Jour.  Med.  Sci.,  1860,  xxx,  29;   ibid.,  Lancet,  1872,  ii,  291. 

16  Lancet,  1872,  ii,  292. 

"  St.  Thomas'  Hosp.  Rep.,  1871,  new  series,  ii,  177. 

''  Traite  Elementaire,  Paris,  1861,  i,  696. 

"  Nouveau  Traite  des  maladies  veneriennes,  Paris,  1861. 

"  Lancet,  1874,  i,  754.  "  Beri.  klin.  Woch.,  1883,  pp.  499  and  515. 
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In,  1887  a  typical  case  is  described  by  Potain.-^  According  to 
Gastou,22  gastrotomy  is  reported  for  syphilitic  stenosis  in  1870  by 
Maury.  In  188-4  Jullien-^  published  a  monograph  on  esophageal 
syphilis  based  on  nineteen  authentic  cases  which  he  had  collected. 
In  the  American  literature  a  single  case,  according  to  other  authors, 
is  reported  by  Godon  in  1880.  I  have  been  unable,  howe^'e^,  to 
verify  this  observation,  as  the  reference  is  evidently  misquoted 
as  to  the  date. 

Apparent  paralysis  of  the  muscularis  of  the  esophagus  due  to 
syphilis  is  described  by  Saundby"^  in  recent  literature.  In  the 
case  described  by  this  author  and  in  another  cited  by  him  and 
described  by  Mott^^  there  was  sudden  paralysis  of  the  esophagus, 
as  shown  by  dysphagia,  without  any  stenosis,  occurring  in  syphilitic 
individuals.  In  both  cases  there  was  evidently  central  ner^•ous 
syphilis  antedating  the  esophageal  symptoms,  and  both  cases 
responded  well  to  antisyphilitic  treatment.  Strictly  speaking, 
these  cases  would  hardly  be  classed  as  disease  of  the  esophagus 
itself,  but  have  rather  to  do  with  the  involvement  of  its  innerva- 
tion, directly  referable  to  syphilitic  disease  of  the  central  nervous 
system. 

Careful  study  of  the  cases  described  and  the  one  observation  of 
my  own  which  is  to  follow,  reveal  no  single  etiological  factor  for 
the  occurrence  of  the  lesions  in  the  esophagus.  The  lesions  occurred 
somewhat  more  often  in  men  than  in  women,  although  it  is  a 
striking  fact  that  all  of  West's  cases  occurred  in  females.  In  no 
case  did  injury  seem  to  play  any  role.  Of  striking  significance, 
however,  is  the  fact  that  in  a  large  number  of  cases  there  were 
lesions  in  the  mouth  and  pharynx,  suggesting  either  the  con- 
tinuity of  the  infection,  or  speaking  more  directly  for  the  localiza- 
tion of  the  process  in  the  digestive  system.  It  is  also  a  striking 
fact  that  many  of  the  earlier  cases  were  evidently  fulminating  in 
type  with  rupia  and  extensive  caries.  Such  are  the  cases  descrii^ed 
by  Wilks,  Carmichael,  and  West. 

The  pathology  of  syphilitic  esophagitis  depends  upon  the  time 
at  which  the  case  may  be  studied.  Secondary  siii)erficial  erosions 
and  ulcerations,  such  as  occur  in  the  mouth  and  ])liarynx  are  not 
described  in  the  esophagus.  Such  cases  do  not  come  to  autopsy 
frequently.  The  not  infrecjuent  dysphagia,  however,  that  occurs 
in  secondary  syphilis  could,  I  think,  well  be  due  to  suj)erficial 
erosive  syphilides.  The  great  bulk  of  our  cases,  however,  are  those 
of  tertiary  sy])hilis.  Here  it  would  seem  that  the  process  is  usually 
a  gnnnnatoiis  condition  of  the  subnnicosa  which  undergoes  one  of 

"  Gazette  M^dicalo  do  Paris,  1SS7,  iv,  lit.'i;  il)i(l..  La  Soniaino  Mi'dicalo.  7,  ISS7; 
vii,  20L 

"  Loe.  rit.  "  Loc.  rit. 

"  British  Med.  Jour.,  .Januar5-  31,  1914,  No.  2770.  p.  239. 
'*  A  System  of  Syphilis,  Power  and  Murphy,  iv,  Oi.'. 
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two  changes.  It  may,  under  appropriate  treatment,  or  even 
spontaneously,  involute  by  fatty  degeneration,  such  as  is  described 
by  LubUnski  and  by  West,  the  second  case  of  FolHii's,  and  in  the 
case  cited  by  West  of  (^hipton's.  In  the  event,  however,  of  no 
treatment,  or  occasionally  in  spite  of  treatment,  such  gummatous 
changes  are  likely  to  undergo  early  ulceration.  If  these  heal,  there 
results  a  scar  with  a  marked  tendency  to  contraction  and  resulting 
stenosis.  Finally,  there  may  be,  instead  of  localized  scarring  and 
contraction,  a  diffuse  process  encircling  the  entire  tube  for  the 
greater  part  of  its  length  and  causing  almost  complete  stenosis 
and  impassibility  for  all  solid  food.  This  last  condition  is  accurately 
described  in  the  first  of  the  A'irchow  cases  and  in  the  case  described 
by  Wilks. 

To  these  cases  we  should  like  to  append  one  which  we  have 
had  the  opportunity  of  observing  at  the  University  Hospital  during 
the  past  year.  The  patient,  a  woman,  aged  forty  years,  was  trans- 
ferred to  my  department  by  my  colleague.  Dr.  Canfield,  of  the 
Otolaryngological  service.  She  was  admitted  to  the  hospital  for 
throat  trouble  December  18,  1913.  Her  family  history  was  of 
no  importance  save  that  the  patient  had  had  two  miscarriages 
following  two  healthy  pregnancies.  Nine  years  previous  to  her 
admission  she  had  ulcers  on  the  left  cornea,  and  finally  the  eye 
was  removed.  Eight  or  nine  years  ago  the  patient  began  to  experi- 
ence a  little  difficulty  in  swallowing.  This  did  not  become  severe, 
however,  until  six  years  ago,  when  she  would  occasionally  become 
choked  on  eating.  There  was  also  considerable  pain  at  this  time 
during  the  act  of  deglutition,  and  soreness  of  the  mouth  was 
noticed  on  taking  of  hot  or  sour  food.  At  this  time  the  glands 
of  the  neck  were  also  considerably  enlarged. 

Status  ProBsens. — The  patient  is  an  extremely  anemic,  rather 
cachetic  woman.  The  left  eye  is  glass.  The  right  jnipil  reacts  to 
to  light  and  in  accommodation,  but  shows  some  interstitial  keratitis. 
The  skin  of  the  body  is  entirely  clean  except  for  a  few  pigmented 
macules  about  the  hips,  knees,  and  back.  The  tongue  is  absolutely 
smooth  and  devoid  of  papillse.  The  mouth  is  dry  and  there  is  exten- 
sive sclerosis  of  the  entire  buccal  cavity.  The  entire  mucous  mem- 
brane of  the  mouth  and  tongue  give  the  appearance  almost  of  a 
kraurosis.  There  is  no  general  adenopathy.  The  liver  and  spleen 
are  not  palpable.  The  urine  and  blood  are  normal.  An  .r-ray 
plate  of  the  patient's  chest  shows  a  periostitis  about  the  middle 
of  the  left  humerus.  The  occurrence  of  the  esophageal  lesion  was 
accidentally  discovered,  as  the  patient  did  not  complain  of  dis- 
tinctly painful  deglutition.  On  December  29  a  small  morsel  of 
food  became  impacted  in  the  esophagus  and  remained  there  one 
hour  and  twenty  minutes  in  spite  of  efforts  to  dislodge  it.  At  this 
time  a  small  caliber  stomach-tube  was  passed  in  order  to  relieve 
the  patient  of  her  dysphagia,  and  it  was  found  that  this  could  not 
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be  passed  into  the  esophagus  at  all  on  account  of  the  very  evident 
constriction  just  below  the  larynx.  On  December  30  an  esopha- 
goscopy  was  performed  upon  the  patient  by  Dr.  Canfield,  and  it 
was  discovered  that  there  was  a  marked  sclerosis  of  the  entire 
tube.  Nothing  but  the  smallest  sized  filiform  bougie  could  be 
passed  into  the  esophagus  and  down  to  the  stomach.  On  January 
17  the  patient  was  given  a  bismuth  paste  and  fluoroscoped.  During 
the  act  of  deglutition  a  definite  stricture  was  noted  just  below  the 
level  of  the  lower  portion  of  the  larynx,  and  a  second  stricture  just 
above  the  cardia.  In  both  cases  there  was  a  distinct  pouch  found 
above  the  point  of  stricture  and  the  bismuth  could  be  seen  passing 
very  slowly  through  the  constricted  portions.  An  x-ray  photo- 
graph was  attempted  and  shows  fairly  well  the  uppermost  of  the 
two  strictures.  The  patient  was  placed  upon  a  combined  salvarsan 
and  mercurial  therapy  and  her  condition  improved  markedly.  An 
attempt  was  also  made  to  dilate  the  strictures  with  bougies  of 
increasing  size,  and  following  each  application  deglutition  was 
somewhat  easier.  At  the  present  time  the  patient  is  receiving 
vigorous  mercurialization  and  tri-weekly  esophageal  dilatation. 

The  symptoms  of  syphilitic  esophagitis  do  not  differ  materially 
from  the  symptoms  due  to  other  forms  of  esophageal  disease.  Of 
first  rank  in  importance  is  difficulty  in  deglutition.  This,  as  a 
rule,  is  a  gradual  process.  The  patient  notices  at  first  slight  diffi- 
culty in  swallowing  solid  food.  Then  he  can  swallow  solid  food 
only  in  small  morsels,  and  later  solid  food  becomes  impossible  to 
swallow;  it  is  regurgitated  and  liquid  food  only  can  pass  into  the 
stomach.  In  time  this  too  becomes  difficult,  so  that  in  rare  cases 
there  is  complete  stenosis.  Pain  is  not  a  marked  symptom,  except 
during  the  act  of  swallowing.  Where  there  is  ulceration,  pain 
may  be  present  in  repose  as  well  as  during  deglutition.  In  old- 
standing  cases  where  scarring  and  consequent  narrowing  of  the 
tube  occur  the  pain  during  attempted  swallowing  may  be  ^•ery 
se^'ere. 

Anemia,  weakness,  denutrition,  and  later  cachexia  are  frequent 
late  in  the  disease.  These  may  find  their  cause  either  in  coincident 
syphilis  of  other  parts  which  is  likely  to  approach  a  malignant 
type  or,  in  cases  in  which  an  esophageal  lesion  is  present  without 
other  manifestations  of  active  syphilis,  the  above  symptoms  are 
readily  explained  on  the  ground  of  actual  starvation. 

The  differential  diagnosis  is  at  times  extremely  difficult.  In  the 
absence  of  other  manifestations  of  syphilis,  carcinoma,  comjiression 
of  the  esophagus  by  mediastinal  tumors,  and  spastic  stenosis  are 
the  conditions  which  are  most  readily  confounded  with  the  condi- 
tion in  question.  The  marked  cachexia  which  may  accompany 
the  condition  late,  renders  its  differential  diagnosis  from  carcinoma 
the  more  difficult.  In  general  the  (  arcinoma  is  apt  to  be  more 
piiinfnl    iind    jipix-ars   more   fr('(|U('ntly    in    tlie    lowiT   part   of   the 
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esophagus  than  in  the  upper.  Emesis  and  hematemesis  are  more 
common  in  carcinoma  tlian  in  syphiHs.  The  Wassermann  reaction 
is  of  course  a  most  vahiable  guide  in  the  differential  diagnosis. 
It  must  be  remembered,  however,  that  carcinoma  could  quite 
possibly  find  a  starting  place  in  an  old  gumma,  so  that  a  positive 
Wassermann,  while  presumptive  evidence  of  the  syphilitic  nature 
of  the  process,  would  not  of  necessity  rule  out  carcinoma.  A 
valuable  aid  in  the  diagnosis  as  well  as  to  the  localization  of  the 
lesions  lies  in  the  .r-ray  and  fluoroscopic  examination.  In  the 
case  described  by  myself  the  confirmation  of  the  diagnosis  was 
most  satisfactorily  established  by  this  means.  It  was  noted  in 
the  fluoroscope  that   bismuth  taken   a   half-hour  pre^'iously  was 


x-ray  photograph  showing  the  uppermost  of  the  two  strictures. 


retained  in  two  large  pouches  situated  just  above  extensive  areas 
of  stricture.  In  the  one  case,  as  may  be  seen  by  the  radiograph, 
the  pouch  is  located  just  below  the  larynx.  Just  below  this  point 
the  canal  seems  obliterated.  The  second  pouch  is  noted  about 
6  cm.  above  the  cardia,  and  from  this  point  to  the  stomach  the 
canal  is  again  obliterated.  This  picture  could  obviously  not  be 
produced  by  carcinoma;  that  is,  two  extensive  foci  of  disease 
separated  by  a  relatively  normal  portion  of  the  tube.  The  fluoro- 
scope and  radiograph  would  also  serve  ob\iously  to  distinguish 
such  cases  from  those  of  simple  spasm.  The  absence  of  shadows 
in  the  mediastinum  and  the  absence  of  physical  signs  by  percussion 

VOL.   148,  NO.  2. AUGUST,   1914  7 


186  wile:  syphilis  of  the  esophagus 

readily  differentiate  the  condition  from  mediastinal  growths  giving 
rise  to  esophageal  compression. 

The  prognosis  of  the  condition  seems  to  depend  entirely  upon 
the  time  at  which  the  condition  is  recognized.  In  those  cases  in 
which  there  is  gummatous  infiltration  with  a  low  grade  of  stenosis 
the  prognosis  under  antisyphilitic  is  excellent.  Where  the  gumma 
is  ulcerated  the  prognosis  is  more  grave,  because  it  is  sure  to  be 
followed  by  more  or  less  constriction  following  the  healing  of  such 
ulceration.  In  those  cases  in  which  there  is  extensive  fibrosis  of 
long  standing  the  prognosis  is  exceedingly  grave,  and  for  the  most 
part  these  patients  die  of  marasmus. 

The  treatment  of  the  condition  must  be  a  most  energetic  one. 
Up  to  the  present  time  mercury  and  iodide  have  been  of  service  in 
those  cases  in  which  a  good  prognosis  could  be  looked  for.  In  any 
event  the  esophagus  should  be  carefully  sounded  following  the 
antisyphilitic  treatment,  and  the  contraction,  if  there  be  one, 
should  be  gradually  dilated  much  in  the  same  way  as  in  the  treat- 
ment of  urethral  stricture.  In  my  own  case  I  may  say  that  the 
patient  improved  markedly  under  the  combined  salvarsan  and 
mercurial  therapy,  notwithstanding  the  fact  that  she  belonged 
to  the  worst  class  of  cases — namely,  that  in  which  there  is  complete 
fibrosis  of  the  canal.  The  esophagus  now  admits  a  No.  11  liougie, 
the  patient  has  taken  on  weight,  eats  solid  food  with  greater  ease, 
and  is  in  a  fair  way  toward  partial  recovery. 

In  conclusion  I  venture  to  express  the  opinion  that  syphilitic 
esophagitis,  though  a  rare  condition,  is  nevertheless  not  so  infre- 
quent as  the  rather  scanty  literature  on  the  subject  would  seem 
to  indicate.  It  is  not  improbable  that  many  cases  which  die  in 
cachexia  supposedly  with  carcinoma  of  the  esophagus  are  cases  of 
death  from  marasmus  as  the  result  of  syphilitic  esophagitis.  The 
same  relation  that  Billroth  showed  between  ginnma  and  carcinoma 
of  the  tongue  without  doubt  also  exists  in  the  esophagus.  In 
these  days  of  refined  laboratory  technique,  however,  mistakes  in 
diagnosis  are  less  apt  to  occur.  It  goes  without  saying  that  any 
case  of  esophageal  stricture  or  esophageal  tumor  should  not  escape 
a  most  careful  scrutiny,  with  a  view  to  its  possible  syphilitic 
nature. 
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SCHISTOSOMIASIS  JAPONICA:  A  CONICAL  AND  PATHO- 
LOGICAL   STUDY   OF   TWO    CASES. 


By  David  Bovaird,  M.D., 

AND 

Russell  L.  Cecil,  M.D., 


XEW    YORK. 


(From  the  Medical  Clinic  of  the  Presbyterian  Hospital.) 

To  students  of  medicine  in  the  temperate  zones  the  swiftly 
advancing  knowledge  of  the  diseases  peculiar  to  the  tropics  presented 
in  such  a  work  as  INIanson's  Tropical  Diseases  has  been  more  or 
less  startling  in  its  revelation  of  the  widespread  prevalence  of 
diseases  unknown  in  these  parts,  unique  in  etiology,  and  presenting 
entirely  new  problems  in  prophylaxis  and  treatment.  So  far  as 
the  etiology  of  these  diseases  has  been  revealed,  it  has  been  found 
to  turn  upon  the  activities  of  parasites,  either  bacteria  or  more 
highly  developed  organisms.  So  true  is  this  that  parasites  come 
to  occupy  the  mind  of  the  student  of  tropical  diseases,  and  we  find 
Manson  writing  that  "nearly  all  diseases,  directly  or  indirectly, 
are  caused  by  germs."  The  life-history  of  many  of  these  parasites 
is  most  involved,  and  consequently  the  prevention  and  treatment 
of  the  resulting  diseases  present  problems  of  great  difficulty  and 
interest.  The  constantly  increasing  movement  of  people  from  one 
part  of  the  earth  to  the  other  carries  with  it  the  possibility  that 
individuals  suft'ering  from  some  of  the  rarest  of  these  so-called  trop- 
ical diseases  may  be  met  with  in  this  country,  and  a  knowledge  of 
these  diseases  may  therefore  become  of  importance  to  any  physician. 

It  should  also  be  said  that  the  presence  of  infected  individuals 
in  this  country  renders  it  possible  that  parasites  or  germs  hereto- 
fore limited  to  tropical  distribution  may  be  spread  broadly  here, 
and  render  endemic  diseases  heretofore  unknown.  Fortunately, 
hoAvever,  the  spread  of  these  parasites  seems  to  demand  tropical 
conditions,  or  the  presence  of  intermediary  hosts  peculiar  to  the 
tropics,  so  that  thus  far  our  knowledge  of  them  has  been  limited 
to  imported  cases,  such  as  the  following : 

Case  I. — K.  O.,  aged  twenty-eight  years;  male;  Japanese. 
Admitted  to  medical  service  of  Presbvterian  Hospital,  November 
21,  1910. 

Family  and  personal  history  are  negative. 

Previous  Illnesses.  He  has  always  been  healthy  except  for  some 
trouble  with  knees  attributed  by  patient  to  beriberi,  which  lasted 
only  one  week.  Five  years  ago  he  was  in  Bellevue  Hospital  seven 
weeks  with  a  fever,  the  nature  of  which  was  not  discovered.  Since 
then  he  has  been  perfectly  well. 
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Present  Illness.  He  was  perfectly  well  until  the  evening  before 
admission,  when  about  one  hour  after  supper  he  began  to  feel  queer 
and  had  a  burning  sensation  in  the  stomach.  At  9  p.m.  he  vomited. 
The  vomitus  consisted  of  the  food  eaten,  mixed  with  some  dark  blood. 
He  vomited  again  a  little  later,  and  still  a  third  time;  in  each  in- 
stance the  \'omitus  contained  dark  blood.  Aside  from  a  queer 
feeling  in  the  stomach  and  some  burning  in  the  upper  abdomen, 
patient  had  no  other  symptoms.  He  slept,  though  not  soundly, 
and  this  morning  after  taking  some  orange  juice  he  vomited  again 
one  hour  later,  and  still  again  about  10  a.m.  Each  time  there  was 
blood  in  the  vomitus.    No  blood  was  ever  noticed  in  the  stools. 

Physical  Examination.  Patient  is  markedly  pale;  mentally  clear; 
well  nourished.  Breathing  somewhat  increased  in  rate.  The  skin, 
conjunctivae,  and  mucous  membranes  are  pale. 

Heart:  Normal  size  and  position.  Action  is  regular  but  quite 
rapid.  Sounds  are  of  fair  quality;  there  is  a  faint  systolic  murmur 
at  apex.  Pulses  are  equal,  regular,  small,  and  soft.    Rate  116. 

Lungs:     Normal . 

Liver:  Upper  border;  flatness  is  at  seventh  rib.  Edge  is  not 
felt.  Percussion  is  obscured  by  epigastric  dulness  and  abdominal 
tympany. 

Spleen:  Enlarged  to  a  point  about  two  inches  below  the  costal 
margin. 

Abdomen:  Rather  full  and  hypertympanitic,  with  some  abnor- 
mal dulness  in  epigastrium.  Over  the  epigastrium  there  is  some 
general  tenderness.    Otherwise  the  examination  is  entirely  negative. 

November  21.  Urine:  1030;  acid;  very  faint  trace  of  albumin; 
a  few  leukocytes  and  epithelial  cells. 

November  21.  Blood:  Hemoglobin,  SO  per  cent.;  white  blood 
cells,  9100;  polynuclears,  85  per  cent.;  lymphocytes,  12  per  cent.; 
transitionals,  2.5  per  cent.;  basophiles,  0.5  per  cent. 

November  22.     Hemoglobin,  68  per  cent. 

November  22.  At  4.45  p.m.  yesterday  patient  suddenly  vomited 
a  quantity  of  blood  estimated  at  twelve  ounces.  An  injection  of 
morphine  was  immediately  given.  Again  at  9.15  p.:m.  he  vomited 
ten  ounces  of  blood.  An  ice  coil  was  applied  to  the  abdomen  and 
he  slept  quietly  until  3.30  a.m,  when  he  again  vomited  ten  ounces. 
At  4  a.m.,  eight  ounces,  and  again  at  10.30  a.m.,  eight  ounces  of 
blood  were  vomited.  After  11.30  a.m.  he  failed  raj^idly,  and  died 
at  noon  before  an  infusion  could  be  given.  An  interesting  feature 
was  the  fact  that  the  spleen,  quite  large  yesterday  on  admission, 
was  much  reduced  in  size  this  morning. 

Avtopsy,  November  23  (by  Dr.  Cecil),  twenty-five  hours  after 
death.  The  l)ody  is  that  of  a  young  .lap  measuring  150  cin.  in 
length.  Postmortem  rigidity  is  present.  Kigor  mortis  in  dependent 
parts.    Pupils  are  e(|ual  and  moderately  dihited. 

On   oj)cning   tlic  nl)domcn   the   peritoneal   surfaces   are   smooth 
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and  glistening.  There  are  a  few  adhesions  about  the  appendix, 
and  the  neighboring  fat  contains  considerable  dense  fibrous  tissue. 

The  pericardial  sac  is  normal. 

The  heart  weighs  280  grams.  The  epicardium  is  smooth  and 
glistening.  The  tricuspid  and  pulmonary  valves  are  normal.  The 
mitral  valve  is  normal.  The  aortic  leaflets  are  slightly  thickened. 
There  are  few  plaques  of  atheroma  at  the  base  of  the  aorta.  The 
left  ventricular  wall  measures  13  to  15  mm.  in  thickness.  The 
myocardium  is  dark  brown  in  color.  The  coronary  arteries  are 
normal. 

The  right  lung  weighs  330  grams.  It  lies  free  in  the  pleural  cavity 
Its  surface  is  translucent  and  glistening.  The  tissue  is  ever\'^vhere 
crepitant.  The  cut  surface  is  pale.  The  structures  at  the  hilum 
are  normal. 


Fig.   1. 


-Liver  from  Case  I,  showing  marked  cirrhcsis  and  fil)rous  adhesions 
on  surface. 


The  left  lung  is  collapsed  and  is  ever^'Nvhere  adherent  to  the 
thoracic  wall  and  the  diaphragm.  The  pleural  covering  of  the 
lung  is  considerably  thickened,  especially  along  the  posterior  border, 
where  it  forms  a  dense,  thick,  white  membrane.  The  left  lung 
weighs  320  grams,  with  diaphragm  attached.  The  tissue  is  resilient 
and  contains  very  little  air.  The  cut  surface  is  dark  red  and  hemor- 
rhagic.   The  structures  at  the  hilum  are  normal. 

The  spleen  is  greatly  enlarged.  It  weighs  900  grams.  It  measures 
22  X  15  X  8  cm.  The  surface  of  the  spleen  is  pinkish  red,  smooth 
and  glistening.  The  organ  has  a  peculiar  leathery  consistence. 
Cut  surface  is  pinkish  red  and  oozes  very  little  Y>n\p.     The  Mai- 
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pighiaii  bodies  and  trabeciilfe  are  prominent.  The  splenic  artery 
and  vein  are  free  from  thrombi. 

The  liver  (Fig,  1)  weighs  400  grams.  It  is  somewhat  smaller 
than  the  normal,  and  very  firm.  The  surface  has  a  light  grayish- 
brown  color,  and  is  coarsely  granular,  being  traversed  by  irregular 
fissures  of  various  depths.  On  the  inferior  surface  of  the  liver  the 
fissures  are  deeper  than  elsewhere,  and  divide  the  surface  into  a 
large  number  of  nodules,  varying  from  0.1  to  2  cm.  in  diameter. 
Cut  surface  of  the  liver  is  light  brown,  opaque,  and  hob-nailed. 
The  normal  lobulation  has  been  replaced  by  lobules  of  various  sizes 
separated  by  translucent  bands.  The  gall-bladder  contains  dark- 
brown  viscid  bile.  The  bile  ducts  are  patent.  There  is  no  thrombosis, 
of  the  portal  vessels. 

The  pancreas  is  pale  and  firm.  On  section  the  lobules  are  easily 
separated.  A  few  islands  are  visible.  The  pancreatic  duct  is  patent. 
The  lymph  nodes  surrounding  the  pancreas  are  enlarged. 

The  left  kidney  weighs  120  grams.  The  capsule  strips  easily, 
exposing  a  smooth  pale  surface.  On  section  the  cortical  markings 
are  distinctly  seen,  and  pyramids  are  sharply  defined. 

The  right  kidney  weighs  110  grams.  It  is  similar  to  the  left 
kidney  in  all  respects.  Pelves  and  ureters  are  normal.  The  supra- 
renal glands  are  normal.    The  bladder  is  normal. 

The  rectum  contains  dark,  black,  tarry  material,  evidently  old 
blood.  There  are  a  few  small  dark-red  irregularities  on  the  mucosa, 
which  have  the  appearance  of  partially  healed  ulcers. 

The  mesenteric  hTnph  nodes  are  slightly  enlarged. 

The  aorta  is  elastic,  and  there  are  a  few  plaques  of  atheroma. 

The  esophagus  shows  a  few  dilated  veins. 

The  stomach  is  moderately  dilated  and  contains  dark-red  fluid 
blood. 

The  gastric  mucosa  is  dark  red  and  glistening  and  mottled  with 
small  dark  spots  in  many  points.  At  no  point,  however,  is  there 
any  visible  break  in  the  mucosa. 

Duodenum  contains  dark  brownish  material.  Jejunum  and 
ileum  contain  dark-red  coagulated  blood.  The  mucosa  of  the 
small  intestine  is  everywhere  smooth  and  pale.  The  solitary  follicles 
in  the  small  gut  are  prominent.  Attached  to  the  head  of  the  cecum 
there  is  some  dense  scar  tissue  which  on  section  presents  the  appear- 
ance of  a  healed  focus  of  some  kind.  Just  below  the  ileocecal  valve 
there  are  several  small  dark  red  projections  on  the  surface  of  the 
mucosa  which  have  the  appearance  of  polyps.  The  large  intestine 
is  filled  with  i>lack,  tarry  material.  Except  for  the  i)olyi)-like  struc- 
tures, the  nnicosa  of  the  large  intestine  is  smooth  and  glistening. 

Microscopic  Ea-amination.  Spleen:  There  is  considerable  in- 
crease of  interstitial  tissue  in  both  sinuses  and  follicles.  The  trabe- 
cular are  much  tliickened  and  in  jilaccs  hyaline.  In  the  interstices 
of  the  coiniective-tissue  rcd-blciod  cells  and  lcnkoc\tes,  chieflv  of 
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lymphoid  variety,  occur  in  considerable  numbers,  The  walls  of  the 
bloodvessels  are  much  thickened,  and  there  is  considerable  hyaline 
degeneration  of  the  dense  fibrous  tissue  around  them.  In  many 
places  red-blood  cells  show  signs  of  disintegration. 


Fig.  2. — .Secliun  ol  livi-r  lium  Case  I.  u\l»Ait  oUU  ^.)  Maikrd  iuUalubular 
proliferation  of  fibrous  tissue  with  infiltration  of  lymphoid  cells.  At  several  points 
can  be  seen  the  ova  of  Schistosomum  japonicum,  some  of  them  disintegrating. 


Liver:  There  is  a  well-marked  increase  of  connective  tissue 
between  the  lo})ules  (Fig.  2),  especially  along  the  courses  of  the 
portal  vessels.  The  new-formed  tissue  is  dense  and  infiltrated, 
with  considerable  numbers  of  lymphoid  cells.  There  is  some  regen- 
eration of  small  bile  ducts.  At  many  points  in  the  interstices  of 
the  stroma  there  can  be  seen  one  or  several  sharply  defined  ova  of 
some  parasite;  they  are  oval  shaped  and  surrounded  by  thin  refrac- 
tile  membranes,  which  may  in  turn  be  enclosed  by  foreign-body  giant 
cells.  A  few  of  the  ova  have  penetrated  into  the  lobules,  but  the 
greater  number  lie  in  the  interlobular  tissue.  jNIost  of  the  ova  are 
well  preserved,  and  show  extensive  segmentation.  A  few,  however, 
have  been  compressed  and  more  are  disintegrated  by  the  fibrous 
tissue.  One  ovum  is  found  completely  surrounded  by  a  calcareous 
capsule.  The  smaller  arteries  throughout  the  stroma  show  consider- 
able thickening  of  the  intimal  coat.  Except  for  some  compression 
atrophy,  the  parenchymatous  cells  have  not  suffered. 

Pancreas:  There  is  no  increase  in  the  interstitial  tissue.  Islands 
of  Langerhans  are  rather  scarce. 

Heart  muscle  is  normal. 
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Kidneys:  Normal,  except  for  a  slight  thickening  of  some  of  the 
glomerular  capsules. 

Suprarenal  glands:  Medulla  shows  postmortem  degeneration. 
The  cortex  is  normal. 

Lungs:  The  interalveolar  septa  are  congested.  Pleura  is  greatly 
thickened  and  hyaline. 

^Mesenteric  lymjjh  node:  The  follicles  are  swollen.  Here  and 
there  in  the  sinuses  occur  ova,  usually  single,  and  often  surrounded 
by  a  crescent-shaped  giant  cell. 

Stomach:     Mucosa    intact.      ]Muscularis    and    serosa    normal. 


•  ^^>^^i'^^-^.%. 

Fig.  3. — Section  of  ileum  from  Case-I.  At  several  points  in  the  mucosa  there  are 
shells  of  disintegrating  ova.  In  the  submucosa  many  calcified  ova  and  some  hyaline 
degeneration  of  the  stroma. 

Ileum:  The  mucosa  is  partially  autolyzed.  At  various  points 
in  the  mucosa  and  submucosa  occur  singly  or  in  small  groups  the 
ova  of  some  parasite  (Fig.  3),  similar  in  shape  and  general  appear- 
ance to  those  observed  in  the  liver.  Many  of  them  take  a  diffuse, 
deep  violet  stain  with  hematoxylin  and  eosin.  as  though  undergoing 
calcareous  changes.  Others  appear  normal  and  show  segmentation. 
Still  others  are  shrunken  and  granular,  with  wrinkled  collapsed 
capsules.  The  stroma  about  the  ova  shows  no  change  except  at 
one  point  where  there  is  a  cluster  of  radiating  ei)ithelioid  cells 
suggestive  of  a  miliary  tubercle. 

ApjxMidix:     Ndrnial. 

Cecum:  Tlie  nuicosa  is  intact.  Section  through  the  J^olyp 
shows  it  to  be  composfMl  of  long  papilla*  covered  with  hypertrophied 
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columnar  epithelium.  The  crypts  are  filled  with  mucus.  The 
mucosa  and  submucosa  are  even'where  infiltrated  with  ova  similar 
to  those  found  in  the  ileum.  The  muscularis  contains  considerable 
numbers  of  leukocytes,  especially  about  the  bloodvessels.  The 
serosa  is  thickened  and  dense. 

Rectum:  Section  through  one  of  the  small  red  areas  shows  the 
following:  The  mucosa  is  intact.  In  the  submucosa  there  is  a 
large  collection  of  ova  similar  to  those  described  in  the  cecum  and 
ileum.  They  are  separated  from  one  another  by  dense  connective 
tissue  which  shows  little  or  no  infiltration.  Segmentation  has 
occurred  in  some  of  the  ova.  Small  groups  of  the  ova  are  seen  here 
and  there  in  the  muscularis  and  serosa. 

Anatomical  Diagnosis.  Schistosomiasis  japonica,  ova  of  Schisto- 
somum  japonicum  in  intestinal  mucosa,  liver,  and  mesenteric  lymph 
glands;  interlobular  cirrhosis  of  liver;  chronic  interstitial  splenitis; 
chronic  splenic  tumor;  hemorrhages  into  gastro-intestinal  tract; 
chronic  fibrous  pleuritis;  atelectasis  of  left  lung;  chronic  peri- 
typhlitis; papillomata  in  cecum. 

In  view  of  the  profuse  gastric  hemorrhages  in  this  case,  the  nega- 
tive findings  of  the  autopsy  so  far  as  the  stomach  was  concerned 
were  somewhat  surprising.  There  were  certainly  no  gross  ulcera- 
tions. The  petechite  observed  were  minute.  There  was  no  marked 
dilatation  of  the  gastric  veins  suggesting  portal  obstruction,  nor 
such  as  is  sometimes  seen  in  splenic  anemia.  Nevertheless,  the 
clinical  history  and  the  distribution  of  the  blood  at  autopsy  both 
indicated  that  the  hemorrhage  had  come  from  the  stomach.  While 
it  has  been  known  that  hematemesis  may  occur  purely  from 
diapedesis  following  congestion  of  the  gastric  mucosa,  the  loss  of 
such  large  quantities  of  blood  as  occurred  in  this  patient  without 
sufficient  anatomical  lesions  of  the  stomach  or  duodenum  to  explain 
it  is,  to  say  the  least,  unusual,  It  is  quite  possible  that  the  profuse 
hemorrhage,  just  as  it  markedly  reduced  the  size  of  the  spleen,  may 
have  relieved  an  enlargement  of  the  gastric  veins  present  during 
life. 

At  present  we  have  no  knowledge  which  would  justify  the  cor- 
relation of  the  gastric  hemorrhage  and  the  parasitic  infection. 
Tsuchiya^  has  shown  that  in  an  apparently  sound  gastric  mucosa 
the  eggs  may  be  found  in  small  numbers,  but  that  usually  round- 
celled  infiltration  and  finally  erosion  of  the  mucosa  takes  place 
about  them.  Similar  ulceration  of  the  intestinal  mucosa  accounts 
for  the  bloody  diarrhea  so  frequently  observed  in  this  disease. 
While  lesions  would  explain  the  symptoms  of  our  patient,  we  were 
unable  to  demonstrate  ulceration  of  any  kind  i;i  the  stf)mach. 
The  hepatic  cirrhosis  with  the  presence  of  ova  in  the  liver  has  been 
noted,  but  there  was  no  evidence  of  portal  obstruction  or  throm- 

'  Virchow's  Arch.,  1908,  cxciii,  323. 
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bosis.  It  is  well-known  that  certain  parasites  secrete  hemolj-tic 
substances  and  thus  produce  anemia,  and  that  hematemesis  may 
occur  in  any  profound  anemia.  But  certainly  when  the  patient 
was  first  seen  there  was  no  degree  of  anemia  sufiicient  to  warrant 
such  an  interpretation  of  the  symptoms.  That  toxins  derived 
either  from  the  parasites  or  their  ova  may  directly  excite  such 
hemorrhages  suggests  itself,  but  such  an  explanation  at  present 
is  purely  hypothetical. 

Case  II. — C.  H.,  aged  fifteen  years,  American,  born  in  Japan; 
school-boy;  admitted  to  hospital  December  10,  1912,  complaining 
of  attacks  of  diarrhea,  with  bloody,  mucous  stools. 

Previous  Illnesses.     None,  except  for  one  attack  of  pleurisy. 

Present  Illness.  Five  years  ago  the  patient,  who  had  been  living 
in  America  for  four  years,  went  to  China,  arriving  three  in  February. 
The  following  July  he  was  taken  acutely  ill  with  chills  and  high 
fever.  In  a  day  or  so  large  white  blotches  about  one-eighth  inch  in 
diameter  appeared  over  the  abdomen,  chest,  and  thighs,  but  none 
on  the  exposed  body  surface.  They  did  not  itch  and  were  not  pain- 
ful or  tender  to  touch.  In  about  two  weeks  they  disappeared. 
The  diagnosis  of  the  local  physician  was  angioneurotic  edema. 
The  patient's  fever,  however,  continued  high  in  the  evening  and 
low  or  absent  in  the  morning.  There  was  moderate  diarrhea,  with 
more  or  less  blood  in  the  stools.  The  physician  finally  diagnosed 
the  condition  as  typhoid  fever.  He  was  in  bed  six  weeks  and  slight 
fever  continued  after  he  was  up.  During  the  winter  the  patient 
was  much  better,  but  had  occasional  attacks  of  diarrhea,  with  bloody 
stools.  No  vomiting  at  any  time.  The  following  spring  he  had 
a  severe  attack  of  diarrhea,  with  much  blood  in  the  stools,  this 
attack  lasting  for  six  weeks.  In  July,  1908,  he  had  chillis  and  fever 
again  for  three  weeks,  with  the  same  bloody  diarrhea.  He  was 
treated  for  malaria  and  also  for  the  diarrhea,  which  persisted. 
During  the  entire  following  winter,  at  intervals  of  five  or  six  weeks, 
he  would  have  a  hard  chill  followed  by  profuse  sAveats  and  high 
fever,  and  shortly  after  the  chill  the  diarrhea  would  begin.  The 
patient  would  go  to  bed  for  a  day  or  so.  Diarrhea  would  continue 
for  three  or  four  days  and  sometimes  a  week.  There  was  no  head- 
ache or  pain  with  any  of  his  attacks,  except  for  slight  cramps  anil 
griping  pain  in  the  bowels  before  a  movement.  The  next  sj)ring 
the  patient  went  swimming  and  waded  nuich  in  stagnant  ponds. 
One  morning  after  he  had  been  wading  in  the  water  for  several 
hours,  a  profuse  rash  appeared  on  l)oth  legs  from  his  knees  to  the 
ankles.  The  rash  was  in  the  form  of  bright-red  i)imples.  about  the 
size  of  a  black-headed  pin.  The  next  morning  the  rash  had  dis- 
ai)peared.  The  following  afternoon  the  patient  was  taken  acutely 
ill  with  a  hard  chill,  burning  fever,  and  severe  abdominal  pain  in 
the  region  of  the  appendix.  Consiiierable  abdominal  distention 
and  rigidity  were  present.    Vomiting  was  so  severe  that  he  could 
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not  retain  water.  There  Avere  frequent  stools,  composed  chiefly  of 
blood  and  mucus.  On  the  following  day  the  pain  shifted  to  the  left 
side,  and  then  alternated  from  left  to  right.  The  abdomen  con- 
tinued distended  and  rigid.  The  severe  abdominal  pain  and  tender- 
ness continued  for  three  days,  then  gradually  disappeared,  but  the 
fever,  vomiting,  distention  and  rigidity  of  lower  abdomen  with 
bloody,  mucous  stools  continued  for  three  weeks.  The  patient  was 
in  bed  until  the  middle  of  September;  was  very  weak  and  nervous; 
at  times  he  was  quite  h^'sterical,  and  would  cry  for  hours.  The 
stools  continued  loose,  and  there  was  some  blood  in  every  move- 
ment. In  the  meantime  the  physician  had  examined  the  feces 
and  found  ova  of  the  Schistosomum  japonicum  present.  This 
examination  was  confirmed  by  Dr.  Hume  and  other  physicians 
of  central  China.  The  patient  was  given  arsenic,  which  improved 
his  nervous  condition  greatly.  In  October,  1910,  he  was  brought 
to  America  and  put  under  the  care  of  Dr.  Allan  Smith,  of  Philadel- 
phia, who  advised  outdoor  life  for  him.  He  was  on  a  farm  all  that 
winter  and  improved  greatly,  gained  weight,  grew  in  height,  and 
his  nervous  condition  was  much  better.  At  periods  of  four  to  six 
weeks,  however,  he  was  still  subject  to  slight  attacks  of  diarrhea, 
with  blood  and  mucus  in  the  stools.  In  the  fall  of  1911  he  entered 
school  in  Princeton;  his  general  condition  Avas  good,  but  there  were 
still  occasional  attacks  of  diarrhea.  During  the  past  summer  these 
became  much  less  frequent.  He  has  not  had  an  attack  now  since 
September  (three  months).  He  has  had  no  chills  at  all  since  coming 
to  America.  His  general  condition  continues  to  improve.  His 
mother  says  he  has  taken  Blaud's  pills  for  the  past  two  years. 

The  patient  comes  to  the  hospital  for  examination  and  advice, 
anxious  to  know  whether  he  is  a  source  of  danger  to  other  students 
in  the  school. 

Physical  Examination.  The  patient  is  a  well-developed  young 
man,  resting  comfortably  in  bed,  not  in  pain,  of  good  color.. 

Superficial  lymph  nodes:  Cervical,  a  few  readily  felt  glands, 
not  tender;  axillary,  a  few  just  felt;  right  inguinal  are  moderately 
enlarged;  left  inguinal  scarcely  felt.     Epitrochlear  not  felt. 

Abdomen:  ^Moderately  full;  soft;  no  tenderness;  no  masses;  no 
rigidity. 

Liver:  Dulness  from  fifth  space  to  costal  margin  in  right  mam- 
mary line.  Edge  is  definitely  felt  3  cm.  below  costal  margin  in 
right  mammary  line;  not  tender,  seems  firm  and  smooth. 

Spleen:  Percusses  enlarged;  edge  is  definitely  felt  one  finger's 
breadth  below  costal  margin  in  left  mammary  line;  firm,  not  tender. 

Surface:  Brown  "sun-burned"  areas  about  the  neck  and  arms. 
One  small  area  2  cm.  x  1  cm.  on  right  upper  arm,  scaling  and  slightly 
red. 

Rectal  Examination.  The  rectimi  contains  a  few  hard  fecal 
masses;  there  is  no  tenderness;  no  masses  in  wall  of  rectum;  the 
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prostate  is  not  enlarged  or  tender.     Examination  otherwise  shows 
normal  conditions. 

December  10.  Feces:  A  few  ova  of  Schistosomum  japonicum 
found.    Faint  reaction  for  blood. 

December  11.  Blood:  Hemoglobin,  80  per  cent.;  red-blood 
cells  4,728,000.  Differential  leukocyte  count:  polynuclears,  81  per 
cent.;  lymphocytes,  15  per  cent.;  large  mononuclears,  2  per  cent.; 
eosinophiles,  2  per  cent. 

Urine:  1030;  acid;  albumin,  faint  trace;  glucose,  none.  Micro- 
scopic: a  few  white-blood  cells;  occasional  hyaline  casts;  no  blood. 

December  17.  A  few  ova  of  Schistosomum  japonicum  found  in 
the  feces. 

December  19.  Blood:  Leukocytes,  19,100;  polynuclears,  61 
per  cent.;  lymphocytes,  18  per  cent.;  large  mononuclears,  2  per 
cent.;  eosinophiles,  19  per  cent. 

December  19.  Patient  discharged  today;  condition  same  as  on 
admission.  He  has  been  up  in  a  chair  during  a  considerable  part 
of  his  stav  in  the  hospital.  Temperature  has  varied  from  98°  to 
100°.     Pulse,  70  to.  110. 

The  patient  is  advised  to  practise  disinfection  of  his  stools. 

This  case  impressed  upon  us  the  possibility  of  the  occurrence 
of  this  severe  infection  in  Europeans  and  Americans  li\ing  in  the 
infected  areas;  it  also  suggested  the  desirability  of  publishing  these 
reports,  and,  in  view  of  the  fact  that  this  parasite  has  been  known 
only  since  1904,  of  gathering  together  all  the  facts  regarding  it 
to  be  obtained  from  the  literature. 

The  African  brother  of  this  parasite,  the  Schistosomum  heina- 
tobium,  was  discovered  by  Bilharz  in  1851,  who  showed  that  it 
was  the  exciting  agent  in  a  disease  of  the  genito-urinary  tract  since 
designated  Bilharzia  hematobia.  This  infection  has  come  to  be 
quite  well  known  by  reason  of  its  widespread  prevalence  throughout 
Africa,  Asia  ^Nliiior,   and   ^lauritius. 

Historical  Note  (Manson).  For  some  years  Japanese  physi- 
cians had  observed  in  the  provinces  of  Yamanashi  and  Hirosiiima  in 
central  Japan  and  at  Saga  in  the  north  island  an  endemic  disease 
characterized  by  enlargement  of  the  liver  and  spleen,  cachexia 
and  ascites.  The  patients  sutiered  from  diarriica,  their  motions 
containing  mucus  tinged  with  blood.  Occasionally  they  had  fever. 
They  became  anemic,  and  many  of  them  died  of  exhaustion.  At 
autopsy  the  liver  and  other  organs  were  found  to  contain  the  ova 
of  some  unknown  hehninth.  As  far  back  as  1888,  Majima'-  in  Tokio 
had  found  ])eculiar  ova  in  the  li\er  of  a  case  of  cirrhosis.  These 
he  described  as  the  ova  of  an  unknown  parasite.  In  1890,  in  a 
similar  case,  Yamigawa''  found  ova  which  he  as(Tibc<l  to  the  lung 


'  .Mnnson's  Tropical  Disooscs,  fourth  edition,  p.  (503. 
«  Virchow's  Arch.,   1908,  cxdii,  325. 
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trematode.  In  April,  1904,  Katsiirada'*  discovered  that  the  ova 
found  in  the  stools  of  these  patients  contained  a  ciliated  embryo 
not  unlike  the  niiracidium  of  Schistosomum  hematobiuni. 

Disappointed  of  an  autopsy,  he  examined  dogs  and  cats  in  the 
endemic  area,  and  had  at  once  the  good  fortune  to  discover  in  the 
portal  systems  of  two  cats  from  the  province  of  Yamanashi  numerous 
Schistosomata  containing  eggs  exactly  similar  to  those  p^e^■iously 
found  in  man.  Pie  published  this  information  on  August  13,  1904, 
and  named  the  new  trematode  Schistosomum  japonicum.  Almost 
simultaneously  and  independently,  Fujinami"  observed  cases  of 
the  disease  in  the  village  of  Katayama  in  the  province  of  Bingo, 
and  found  in  his  first  fatal  case  the  characteristic  ova  in  various 
organs.  In  a  second  necropsy,  besides  the  ova  in  the  liver,  intestinal 
wall,  and  mesenteric  glands,  he  found  in  a  branch  of  the  portal  vein 
a  parasite  which  he  regarded  as  Schistosomum  hematobium.  In 
November,  1904,  Catto''  discovered  the  same  parasite  in  sections 
of  the  mesocolon  of  a  Chinaman,  from  the  province  of  Fukien,  who 
died  of  cholera  at  St.  John's  Island,  Quarantine  Station,  Singapore. 

Geographical  Distribution  of  the  Parasite.  Japan.  Jap- 
anese writers  (Tsuchiya)  speak  of  the  disease  (schistosomiasis) 
as  endemic  in  the  provinces  of  Yamanashi,  Hiroshima,  and  Saga. 
On  account  of  the  changing  nomenclature  of  the  Japanese  provinces 
(employed  by  geographers)  it  is  somewhat  difficult  to  place  these 
provinces  accurately  on  modern  maps,  but  Yamanashi  and  Hiro- 
shima apparently  belong  to  the  extreme  western  part  of  the  main 
island  of  the  Japanese  group,  Hondu  or  Honshi,  while  Saga  is  to  be 
found  in  the  northern  part  of  the  adjacent  islands  of  Kiusiu. 
Tsuchiya^  also  reports  finding  the  eggs  of  the  parasite  in  two  Japa- 
nese from  other  parts  of  the  country,  one  from  the  province  of 
Miye  and  another  who  had  i)assed  his  life  in  a  village  near  Tokio. 

China:  Catto's  original  observation  of  the  eggs  of  the  parasite 
was  made  on  the  body  of  a  Chinaman  in  Singapore.  Beyer,^  Peake,* 
Skinner,  1"  Lambert,"  and  others  report  observations  in  a  number 
of  Chinamen  in  various  parts  of  the  Empire.  Houghton,^^  in  a 
comprehensive  study  of  the  disease  in  China,  says  that  it  has  been 
shown  to  be  endemic  in  the  provinces  of  Hunan,  Honan,  Hupeh, 
Kiangsi,  and  Nganhui  (Anhui),  all  of  M'hich  lie  in  central  China, 
along  the  valley  of  the  great  Yang-tse-Kiang.  His  own  observations 
cover  a  territory  of  100  miles  about  the  city  of  Wuhu.  iMght  i)er 
cent,  of  all  the  males  entering  the  Western  General  Hospital  of  that 
city  are  infected  with  this  parasite,  and  in  some  parts  25  per  cent, 
of  the  population  suffer  from  diseases  engendered  by  it. 


*  Manson's  Tropical  Diseases,  fourth  edition,  p.  662.  *  Ibid. 

«  Trans.  London  Path.  Soc,  1905,  Ivi,  179.  '  Loc.  cit. 

8  Amer.  Med.,  1905,  x,  578.  »  Jour.  Trop.  Med..  1909,  xii,  64. 

'»  Ibid.,  1911,  xiv,  129.  "  China  Med.  Jour.,  1911,  p.  308. 
"Jour.  Trop.  Med..  1910,  xiii,  185. 
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Philippine  Islands:  Wooley^^  discovered  the  infection  in  a  native 
Filipino  who  had  never  been  out  of  the  islands  and  who  at  the  time 
of  his  death  was  confined  in  the  Bilbid  prison. 

England:  Manson^'*  found  the  ova  of  the  schistosomum  in  the 
feces  of  a  patient  (presumably  an  Englishman)  who  has  spent  some 
time  in  north  China,  and  speaks  of  it  as  the  first  observation  of  the 
infection  in  an  European. 

United  States:  Our  own  observations  given  above  consitute, 
so  far  as  can  be  learned,  the  first  cases  reported  in  this  country. 
They  were  evidently  both  imported.  Logan^'^  reports  the  case 
of  a  boy,  aged  thirteen  years,  the  son  of  an  American  missionary, 
who  had  probably  suffered  his  infection  while  living  at  Yochow, 
Hunan.    We  are  satisfied  that  our  Case  II  is  the  same  boy. 

Description  of  the  Parisite.  Like  the  Schistosomum  hema- 
tobium  the  Schistosomum  japonicum  is  a  bisexual  trematode, 
the  male  measuring  9  to  12  mm.  in  length  and  0.5  mm.  in  breadth; 
the  female  12  mm.  by  0.4  mm.  The  flat  body  of  the  male  is  folded 
over  to  form  a  gyneophoric  canal,  into  which  the  body  of  the  female 
is  received.  Both  sexes  bear  upon  the  anterior  extremity  two 
suckers,  a  small  one  upon  the  very  tip,  a  second,  larger  and  pedun- 
culated, being  placed  somewhat  posteriorly  upon  the  ventral  surface. 
These  suckers  and  the  ventral  surface  of  the  body  of  the  male  are 
provided  with  minute  spines.  The  body  surface  of  the  male  is 
otherwise  smoother  than  that  of  Schistosomum  hematobium,  and 
rather  wider  in  the  posterior  part,  the  sides  overlapping  more 
extensively  than  in  the  latter.  In  further  distinction  from  the 
Schistosomum  hematobium,  Catto^"  describes  a  larger  vas  deferens 
and  lobulated  testicles  in  the  male  Schistosomum  japonicum,  and  a 
different  arrangement  of  the  yolk  cells  in  the  female.  Looss^'  notes 
a  greater  development  of  the  muscular  system  in  Schistosomum 
japonicum,  which  he  thinks  may  take  the  place  of  the  cuticular 
eminences  of  Schistosomum  hematobium. 

The  eggs,  which  occur  in  large  numbers  in  the  uterus  of  the  female, 
measure  on  an  average  0.055  mm.  in  length  and  0.031  nun.  in 
breadth.  They  are  oval  shaped;  pale  yellow,  with  thin  refractile 
capsules,  smooth  surface,  and  contain  either  granular  material 
or  a  developing  embryo,  the  myracidium.  The  o\a  Avhich  are 
found  in  the  feces  nearly  always  contain  myracidia,  and  are  larger 
than  the  young  undeveloped  ova.  The  embryo  as  it  lies  in  the  ovum 
is  pear-shaped,  with  a  tapering  trunk  and  sharp-pointed  proboscis. 
Its  average  dimensions  are  0.074  by  0.053  nun.  It  is  made  up  of 
cells  which  contain  refractile  granules,  and  its  surface  is  covered 
with  cilia.  If  one  of  the  eggs  be  pressed  under  a  cover-glass,  the 
parasite  can  be  seen  moving  about  inside  the  shell  membrane. 

"  Filipinn  Jour.  Science.  1906,  i,  83.  '«  .lour.  Trop    .Mod..  190S,  xi,  3JG. 

li  Ibi.l.,  lilll,  xiv,  133.  '•  Loo.  cit. 

"  Centralbl.  f.  Bakt..  etc..  1905,  1  Abt..  Grig.,  xxxix.  280. 
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The  eggs  of  Schistosomum  japoniciim  are  to  be  distinguished 
from  those  of  Schistosomum  hematobium  by  the  following  differences 

1.  The  ova  of  the  former  parasite  are  the  smaller.  Eggs  of  Schis- 
tosomum hematobium  average  0.12  mm.  x  0.05  mm.,  twice  the 
dimensions  of  Schistosomum  japonicum. 

2.  The  ova  of  Schistosomum  hematobium  possess  a  lateral  spine; 
those  of  Schistosomum  japonicum  do  not.  (R.  T.  Leiper^^  has 
recently  published  a  note  in  which  he  claims  to  have  demonstrated 
small  knob-like  spines  on  the  ova  of  Schistosomum  japonicum.) 

Pathogenesis.  The  disease  occurs  almost  exclusively  among 
workers  in  rice  fields  and  among  children  who  bathe  in  the  canals 
adjoining  rice  fields.  In  June  the  fields  are  flooded  with  water  from 
the  canals  and  then  manure  (himian  feces) — the  chief  source  of 
infection — is  spread  over  the  soil.  People  working  in  the  fields 
at  this  time  are  often  taken  with  an  unpleasant  itching  and  rash 
on  the  parts  of  the  body  exposed  to  the  water.  Observation  of 
these  facts  soon  led  Japanese  investigators  to  the  conclusion  that 
the  portal  of  entry  of  the  infection  was  usually,  if  not  always,  to 
be  found  in  the  skin,  and  experiments  have  shown  that  in  the  case 
of  animals,  at  least,  infection  through  the  skin  is  much  more  easily 
accomplished  than  infection  by  way  of  the  digestive  tract.  Fujinami 
and  Nakamura^^  kept  six  healthy  calves  standing  for  several  hours 
in  flooded  rice  fields,  with  bandages  over  their  mouths.  In  the 
control  series,  the  legs  of  the  calves  were  wrapped  with  oil-cloth  and 
no  gags  were  placed  over  the  mouths.  All  six  of  the  calves  whose 
legs  had  been  exposed,  became  infected  with  the  Schistosomum 
japonicum,  while  in  the  control  series  only  one  showed  the  parasite 
and  this  one  had  only  two  foci.  Similar  experiments  were  performed 
with  dogs  and  rabbits.  Katsurada  and  Hashegawa^"  carried  out 
some  ingenious  experiments  on  cats  and  pups.  Wooden  yokes 
were  placed  about  their  necks  so  as  to  render  infection  per  os 
impossible;  then  the  animals  were  put  in  the  flooded  rice  fields 
or  in  the  canal  water.  In  this  way  they  were  easily  infected. 
Attempts,  however,  to  transmit  the  disease  by  giving  them  infected 
water  proved  futile.  Katsurada  and  Hashegawa  concluded  from 
their  experiments  that  infection  with  Schistosomum  japonicum 
takes  place  solely  by  way  of  the  skin.  The  fact  that  the  miracidia 
are  soon  killed  by  0.1  per  cent,  hydrochloric  acid  supports  this  view, 
as  it  makes  infection  through  the  stomach  practically  impossible. 

Fujinami  and  Nakamura  were  unable  to  determine  whether  the 
parasite  entered  the  skin  in  the  form  of  the  miracidium  itself  or 
whether  an  intermediate  host  was  necessary  for  infection.  More 
recently,  however,  Matsuura  and  Yamamoto^i  demonstrated  a 
Schistosomum  japonicum  larva  just  entering  the  skin,  and  a  few 

'8  Jour.  Trop.  Med.,  1911,  xiv,  76.  "  Kyoto  igakn  Zassi,  vi,  Fasc.  4. 

'"Centralbl.  f    Bakt.  etc.,  1910,  I  Abt.  Orig.,  liii,  519. 
^'  Cbugai  Isi  Shimpo,  1911,  p.  755. 
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days  later  found  larvae  similar  in  size  and  structure  in  the  infecting 
water. 

Location  and  Distrihiition  of  the  Parasite  in  the  Body.  The 
parasite  having  gained  entrance  to  the  body  finally  takes  up  its 
abode  in  the  portal  vein  and  its  branches.  Tsuchiya'^  found  the 
parasites  only  in  the  portal  vein  in  careful  examinations  made  in 
seven  cats,  one  dog  and  three  men.  In  all  410  parasites,  about 
equally  divided  between  male  and  female,  were  recovered  from  the 
seven  cats.  Of  these  150  were  paired,  the  remainder  single.  Nearly 
all  the  parasites  found  in  the  mesenteric  veins  were  in  copulation, 
while  in  the  portal  vein  or  its  branches  many  single  individuals 
were  found.  Tsuchiya  thinks  that  sexually  immature  parasites 
or  those  unable  to  find  a  mate  remain  in  the  portal  vein  or  its 
branches  in  the  liver;  but  that  the  copulating  parasites  make  their 
way  back  against  the  blood-stream  into  the  mesenteric  veins  and 
finally  to  the  intestinal  tract,  where  the  eggs  are  deposited  in  the 
smaller  vessels  and  capillaries.  The  ova  do  not,  as  a  rule,  remain 
in  the  capillaries,  but  wander  out  into  the  stroma  of  the  mucosa 
and  submucosa  of  the  stomach  and  intestine.  Here  they  collect 
in  large  numbers  and  many  of  them  eventually  break  through  the 
mucous  membrane  (with  the  production  of  more  or  less  ulceration) 
and  become  mixed  with  the  intestinal  contents.  The  ova  that 
remain  in  the  tissue  are  attacked  by  leukocytes  and  destroyed,  or 
they  become  encapsulated  with  fibrous  tissue  and  undergo  calcar- 
eous degeneration.  Some  of  the  ova  are  carried  by  the  blood  into 
the  liver  and  become  lodged  in  the  capillaries  there.  Others  find 
their  way  into  the  mesenteric  Ij^mph  glands. 

Pathology.  The  most  constant  and  characteristic  gross  find- 
ings in  Schistosomum  japonicum  infections  are  enlargement  of 
the  liver,  spleen,  and  mesenteric  lymph  glands.  In  the  later  stages 
of  the  disease  the  liver  maj^  be  small  and  hard,  due  to  destruction 
of  the  parenchyma  and  contraction  of  the  fibrous  tissue.  In  either 
case  the  liver  is  quite  firm  and  resistant;  its  surface  is  coarsely 
granular  or  nodular  (Fig.  1),  suggesting  syphilitic  cirrhosis.  The 
older  the  infection  the  more  advanced  the  cirrhosis.  The  cut 
surface  is  coarsely  granular,  pale  yellow,  and  traversed  in  every 
direction  by  dense  bands  of  fibrous  tissue,  which  appear  to  follow 
the  portal  vessels. 

Microscopically  the  liver  shows  more  or  less  extensive  new  growth 
of  fibrous  tissue  (Fig.  2),  particularly  about  the  portal  vessels. 
In  the  meshes  of  the  stroma  the  eggs  of  Schistosonunn  japonicinn 
are  found,  sometimes  well  preserved,  at  other  times  compressed 
and  atrophied.  In  the  earlier  stages  of  the  disease  there  is  con- 
siderable infiltration  of  lymphoid  cells  about  the  ova. 

The  spleen  is  hypertrophied,  usually  considerably  so,  and  very 

»  Loc.  cit. 
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firm  in  consistence.  This  increase  in  size  and  consistence  is  due 
to  the  portal  congestion  and  consequent  prohferation  of  fibrous 
tissue.  The  cut  surface  is  dark  red,  and  oozes  a  small  amount  of 
pulp. 

]\Iicroscopic  sections  show  a  partial  replacement  of  the  follicles 
by  connective  tissue,  which  has  also  filled  up  the  sinuses.  The 
trabeculge  are  greatly  thickened,  and  may  show  hyaline  degenera- 
tion. The  mesenteric  lymph  glands  are  enlarged,  and  sections 
show  changes  similar  to  those  observed  in  the  spleen.  Here  and 
there  in  the  fibrous  tissue  or  lying  free  in  the  sinuses  are  found 
ova  of  Schistosomum  japonicum. 

The  pathological  changes  in  the  gastro-intestinal  tract  are  most 
marked  in  the  lower  portion  of  the  small  gut  and  the  whole  of  the 
large  intestine.  In  the  gross  the  lesions  are  often  not  striking. 
In  the  milder  cases  the  mucosa  may  show  nothing  more  than  numer- 
ous minute  punctate  hemorrhages  of  a  reddish  brown  color.  In 
the  severer  cases,  hemorrhagic  ulcers  of  various  sizes  occur.  The 
mucosa  becomes  hypertrophied  and  thrown  up  into  folds,  so  that 
in  some  places  small  polyps  are  formed.  The  serosa,  especially 
that  of  the  large  gut,  may  become  thickened  and  bound  to  the  other 
viscera  by  fibrous  adhesions.  Microscopically  the  lesion  is  the  same 
throughout  the  gastro-intestinal  tract,  varying,  however,  in  severity. 
The  characteristic  lesion  consists  of  a  deposit  of  ova  in  the  sub- 
mucosa  (Fig.  3),  which  lie  embedded  in  granulation  tissue  if  recently 
deposited,  or  dense  fibrous  tissue  if  of  long  duration.  The  mucosa 
may  be  intact,  but  more  often  there  is  atrophy,  or  complete  destruc- 
tion of  the  mucosa,  with  the  formation  of  ulcers.  The  dilated  veins 
of  the  submucosa  give  these  a  hemorrhagic  quality.  The  muscularis 
is  usually  free  from  invasion,  but  the  serosa  often  contains  deposits 
of  eggs,  which  produce  chronic  inflammatory  changes  and  thickening 
of  the  fibrous  coat. 

As  intimated  above,  the  lower  portion  of  the  ileum  and  the  entire 
large  intestine  are  chiefly  affected,  but  small  groups  of  oxa  are 
sometimes  found  in  the  wall  of  the  stomach,  duodenum,  and  jejunum 
In  addition  to  these  more  usual  locations  ova  are  occasionally 
found  in  the  lungs,  spleen,  pancreas,  mesentery,  gall-bladder,  and 
brain  (Yamagiwa). 

Symptoms.  These  may  be  explained  as  in  part  the  results  of 
mechanical  irritation  produced  by  the  presence  of  the  eggs  of  the 
parasite  in  the  intestinal  mucosa  or  other  parts,  such  as  the  spleen 
and  liver,  in  part  the  results  of  a  hemolytic  secretion  of  the  parasites 
(Yagi^^),  or  in  the  terminal  stages  as  the  results  of  both  factors. 
It  is  obvious  that  as  in  other  parasitic  invasions,  Ankylostomum 
duodenale  or  Schistosoma  hematobium,  for  example,  infection  by 
the  Schistosomum  japonicum  may  occur  without  resulting  symp- 
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toms.  jManson^^  reports  his  finding  in  a  patient  who  had  only 
vague  digestive  disturbances.  In  our  first  case  it  is  doubtful 
whether  the  ova  had  anything  to  do  with  the  hematemesis  from 
which  the  patient  died.  From  the  mild  or  latent  infections  varying 
grades  of  disturbance  up  to  severe  dysentery,  anemia,  enlargement 
of  liver  and  spleen,  ascites,  and  fever  may  be  seen.  Houghton,-^ 
who  has  had  unusual  opportunities  to  observe  the  disease,  classifies 
the  cases  clinically  as  follows: 

1.  Cases  showing  ova  in  stools  but  no  bodily  reaction — 2  out  of 
40  cases. 

2.  Cases  negative  except  for  marked  eosinophilia.  These,  he 
says,  make  bad  surgical  risks. 

3.  Cases  presenting  only  splenic  enlargement.  These  are  often 
difficult  to  diagnose,  if  the  ova  are  absent  or  scarce  in  the  stools. 
An  eosinophilia  of  over  10  per  cent,  he  regards  as  suggestive — 
11  out  of  40  cases. 

4.  Cases  with  cerebral  symptoms  and  a  high  grade  of  eosino- 
philia. He  had  only  a  single  case  of  this  t^pe,  and  there  is  no 
proof  that  the  schistosomum  infection  was  in  any  way  related  to  the 
hemiplegia  from  which  the  patient  suffered,  although  Yamagiwa^^ 
reports  that  he  found  the  ova  of  Schistosomum  japonicum  in  the 
cerebral  cortex  of  a  patient  who  had  suffered  from  Jacksonian 
epilepsy.  Tsuchiya,^^  in  two  of  his  autopsies,  found  the  eggs  in  the 
lungs  and  pleura.  Usually  the  parasites  and  their  eggs  are  confined 
to  the  portal  system,  but  it  is  obvious  that  if  the  eggs  reach  the  lungs, 
they  may  be  carried  to  the  brain,  and,  lodging  there,  may  produce 
s}'mptoms. 

5.  Typical  cases  showing  enlargement  of  the  liver  and  spleen, 
dysentery  (with  bloody  stools) — 16  out  of  40  cases.  In  this  group 
our  second  case  would  belong.  The  recurrent  fever  with  which  our 
patient  suffered  is  noteworthy.  Such  fever  may  be  the  first  symptom 
of  the  disease,  and  only  after  the  fever  has  run  for  some  time  may  the 
other  symptoms  develop  (Tsuchiya.) 

To  these  groups  should  be  added: 

6.  Terminal  cases  in  which  in  addition  to  the  symptoms  of  the 
preceding  group  the  patients  present  evidences  of  portal  obstruc- 
tion (ascites)  and  achanced  anemia,  and  die  of  exhaustion.  One 
of  Tsuchiya's  patients  had  had  his  abdomen  punctured  forty-eight 
times  in  the  course  of  three  years.  The  ascites  may  be  explained 
partly  by  the  cirrhosis  of  the  liver,  partly  by  an  endo})iilebitis  and 
thrombosis  of  the  veins  of  the  portal  system,  excited  by  the  eggs  of 
the  parasites.  In  man  the  parasites  seem  not  to  be  jircsent  in  suffi- 
cient number  to  directly  affect  of  themselves  the  circulation  of  the 
portal  system.  Jaundice  may  be  present  in  this  stage  of  the  disease, 
but  ai)pears  to  be  a  relatively  rare  symptom. 

^  Loc.  rit.  "  Loc.  cit. 
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Individual  Sy^iptoms.  Skin  Eruptions.  The  cutaneous  phe- 
nomena described  in  the  history  of  our  second  patient  give  rise 
to  interesting  questions.  Have  they  any  relation  to  the  infection 
from  which  he  Avas  later  pro\ed  to  be  suffering ?  Do  they  represent 
the  results  of  irritation  produced  by  the  larvae  of  the  schistosomum? 
In  this  connection  we  recall  with  interest  the  observation  of  the 
prevalence  of  ground-itch  in  hook  worm  districts  by  Bentley,  the 
occurrence  of  a  dermatitis  on  Loos'  hands  on  exposure  of  the  skin 
to  "cultures"  of  the  ankylostomum  larvse,  and  his  subsequent 
demonstration  that  these  larvae  can  pass  the  skin  and  ultimately 
by  this  route  reach  the  intestinal  tract.  In  Porto  Rico,  Ashford, 
King,  and  Gutierrez  found  that  98  per  cent,  of  patients  suffering 
from  ankylostomum  infection  gave  a  history  of  the  characteristic 
dermatitis  or  "mazamorro"  as  the  natives  name  the  affection. 
Skin  infection  has  come  to  be  accepted  as  at  least  the  common  path 
of  infection  in  this  disease,  and  there  is,  as  already  showii,  evidence 
that  the  like  situation  prevails  with  relation  to  the  schistosomum. 

The  phenomena  in  our  patient  diagnosed  as  angioneurotic  edema 
appear  to  have  had  much  too  general  a  distribution  to  warrant 
the  belief  that  they  could  have  been  caused  directly  (by  irritation 
produced)  by  larvae  of  the  parasite  unless  the  patient  had  been 
bathing  in  badly  infected  water.  Of  this  there  was  no  history.  On 
the  other  hand  the  rash  on  the  legs  and  arms  later  described  devel- 
oped after  the  symptoms  of  his  affection  had  been  present  for  more 
than  a  year,  and  the  illness  which  followed  developed  too  promptly 
to  allow  one  to  regard  it  as  possibly  a  new  infection.  The  possi- 
bilities presented  by  the  skin  phenomena  in  this  case  can  at  present 
be  regarded  only  as  speculations.  Nowhere  in  the  literature  have 
we  found  any  extended  reference  to  such  skin  eruptions.  ^latsura 
and  Yamamoto^^  have,  however,  shown  that  the  larva  of  Schisto- 
somum japonicum  may  be  found  entering  the  skin  and  have  dem- 
onstrated the  presence  of  like  objects  in  infected  water.  Lambert 
describes  the  case  of  a  sportsman  who  suffered  from  low  fever, 
with  urticaria  and  a  high  eosinophilia,  in  whose  stools  he  later 
found  the  ova  of  Schistosomum  japonicum.  lie  states  his  conviction 
that  the  disease  occurring  in  the  Yangtse  Valley  and  known  locally 
as  river  fever,  urticarial  fever,  or  Yangtse  fever  are  all  one  and  the 
same  infection  by  this  parasite.  His  remarks  imply  that  urticaria 
is  a  common  occurrence  (or  urticaria  together  with  fever)  in  the 
early  stages  of  the  disease,  but  he  does  not  give  the  details  of  his 
observations. 

Circulatory  System.  In  the  later  stages  of  the  disease,  edema 
of  the  ankles  or  a  general  anasarca  may  develop  as  a  sequel  of 
advanced  anemia  and  exhaustion,  but  the  heart  and  major  circu- 
lation are  not  usually  affected,  and  in  the  early  stages  of  the  disease 
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present  only  such  disturbances  as  belong  to  the  fever  and  exhaus- 
tion produced  by  the  infection. 

Respiratory  System.  As  in  our  first  patient,  Tsuchyia-^ 
found  dense  pleural  adhesions  and  thickening  of  the  pleura  at 
autopsy.  He  also  demonstrated  hemorrhagic  infarction  of  the 
lung  near  which  individual  eggs  of  the  parasite  could  be  found, 
but  not  in  such  relation  as  to  indicate  that  the  infarction  had 
resulted  from  their  presence.  He,  therefore,  regarded  it  as  resulting 
from  hypostatic  congestion  in  the  terminal  stage  of  the  disease. 

Alhiextary  Tract.  In  the  nature  of  things  the  symptoms 
are  mainly  referred  to  this  tract,  and  they  may  be  very  mild,  as 
in  ]\Ianson's  patient,  or  so  severe  as  to  end  in  death. 

Diarrhea  is  a  fairly  constant  feature  of  the  clinical  picture.  In  the 
milder  cases  the  diarrhea  is  slight,  the  stools  are  watery  or  soft; 
in  the  severer  conditions  the  diarrhea  is  distressing,  the  stools 
containing  mucus  and  blood.  Bleeding  from  the  bowel  may  be  so 
severe  as  to  be  the  cause  of  death.  We  can,  however,  find  no  refer- 
ence to  such  an  experience  as  we  had  with  our  first  patient. 

Enlargement  of  the  liver  and  spleen  occurs  early  in  the  disease, 
and  appears  to  persist  throughout.  The  enlargement  is  gradual 
and  painless.  The  surface  of  the  liver,  originally  smooth,  may 
later  show  irregularities  due  to  cicatricial  contraction.  The  spleen 
is  large,  firm,  and  sharp-edged.     Jaundice  is  a  rare  complication. 

Ascites  is  a  late  development  resulting  from  portal  obstruction. 
It  may  be  evanescent,  disappearing  in  some  instances  after  one 
tapping;  in  other  cases  persisting  after  more  than  forty.  With 
ascites  the  veins  of  the  abdomen  may  be  enlarged,  but  they  are 
rarely  as  prominent  as  in  atrophic  cirrhosis  of  the  liver. 

The  enlargement  of  the  spleen  may  be  very  marked.  It  occurs 
quite  independently  of  the  presence  of  parasites  or  eggs  in  the  spleen 
itself.  In  the  late  stages  of  the  disease  it  is  largely  due  to  portal 
congestion,  and  may  be  greatly  reduced,  as  in  our  first  case,  by 
a  large  hemorrhage  (Tsuchiya.) 

I'rixary  System.  The  urine  shows  no  changes  characteristic 
of  the  disease.  The  ova  of  Schistosomum  japonicura  never  appear 
in  the  urine. 

Blood.  The  changes  in  the  blood  are  important.  By  some 
writers  anemia  is  spoken  of  as  a  characteristic  feature  of  tiie  disease. 
It  is  evident  that  if  bleeding  from  the  alimentary  tract  be  persistent, 
progressive  anemia  must  follow.  Houghton  and  others,  however, 
speak  of  anemia  as  rather  an  infrequent  result  of  the  infection. 
Eosinophilia  ai)pears  to  be  almost  constantly  present,  as  in  infection 
with  other  parasites.  Lanii)ert^-*  says  that  the  eosinophilia  may 
amount  to  (iO  per  cent,  of  the  leukocytes.  The  leukocytes  may  be, 
but  are  commonly   not,  increased   in  total  number.     In  anemia 
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the  red  blood  cells  and  hemoglobin  are  both  reduced,  but  the  latter 
to  a  greater  degree,  as  in  any  secondary  anemia. 

Diagnosis.  In  the  districts  where  the  disease  is  endemic  Lam- 
bert asserts  that  the  diagnosis  can  be  made  before  the  appearance 
of  ova  in  the  stools  on  the  following  points : 

1.  A  history  of  bathing  or  wading  in  shallow  ponds  or  rivers  in 
the  vicinity  of  the  Yangtse  River,  followed,  if  only  one  prolonged 
contact  with  infected  water  has  occurred,  by: 

2.  An  incubation  period  of  ten  to  fifteen  days. 

3.  Fever  100°  to  102°  and  sweating. 

4.  An  eosinophilia  possibly  amounting  to  60  per  cent. 

It  is  quite  evident  that  while  these  points  may  suffice  to  identify 
the  affection  under  special  conditions,  they  cannot  be  relied  upon 
to  do  so  at  all  times.  Apart  from  the  history  of  exposure  to  infected 
water  the  phenomena  would  suggest  trichinosis  quite  as  strongly 
as  infection  with  the  Schistosomum.  If  the  antigen  were  more 
easily  obtained,  the  complement  fixation  reaction  could  be  employed, 
for  Yoshimoto^'  has  shown  that  it  affords  an  accurate  means  of 
diagnosing  Schistosomiasis. 

The  only  conclusive  clinical  evidence  of  this  infection  must  be 
the  finding  of  the  ova  in  the  stools.  The  points  of  distinction  of 
these  have  already  been  given.  They  are  almost  identical  with  the 
ova  of  Schistosomum  hematobium,  but  may  be  differentiated  from 
them  by  their  smaller  size  and  the  absence  of  the  lateral  spine. 

The  ova  are  usually  found  without  much  difficulty,  though  in 
our  second  case  some  specimens  of  feces  failed  to  show  any.  We 
made  the  observation  that  ova  were  more  numerous  in  stools 
that  contained  blood  than  in  those  that  were  free  from  it. 

Prognosis.  As  to  life,  prognosis  is  good;  as  to  health,  bad. 
Xo  exact  statistics  of  mortality  are  available.  Katsuura  says 
that  he  had  seen  from  30  to  54  cases  in  each  of  five  years,  and  of 
these  numbers  from  3  to  5  would  prove  fatal.  He  thought  it  prob- 
able that  the  indirect  mortality  of  the  disease  would  be  much  higher. 

The  duration  of  life  varies  greatly.  In  the  worst  cases  it  appears 
to  be  several  years  before  the  patients  succumb.  Under  more 
favorable  conditions  life  may  be  protracted  twenty  to  thirty  years. 
Two  of  Tsuchiya's  patients  were  between  sLxty  and  seventy  years 
of  age;  one  had  led  an  active  life  for  thirty  years  after  the  onset 
of  symptoms. 

In  fatal  cases  death  resulted  either  from  exhaustion  consequent 
to  persistent  ascites  and  repeated  paracentesis,  or  hemorrhage,  or 
complications  induced  by  the  increased  abdominal  pressure. 

Prophyl.\xis  The  evidence  at  present  is  that  the  miracidium  is 
the  dangerous  form  of  the  parasite.  If  its  development  is  checked, 
or  its  ingress  into  the  skin  prevented,  infection  fails.    The  important 
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steps,  therefore,  appear  to  be  the  prevention  of  the  access  of  the 
miracidium  to  fresh  water  or  the  contact  of  infected  water  with  the 
human  skin.  How  difficult  these  steps  may  be  in  such  districts 
as  the  Yangtse  Valley  appears  at  once,  when  we  learn  that  all 
through  China 'and  Japan  fresh  human  feces  is  used  as  fertilizer, 
and  that  thousands  of  people  who  make  their  living  as  fishermen, 
lumbermen,  boatmen,  etc.,  as  well  as  those  who  occasionally  wade 
or  bathe  in  lakes  or  rivers,  are  exposed  to  infection. 

Yet  the  situation  is  not  entirely  hopeless.  There  is  evidence  that 
if  prevented  from  reaching  fresh  water  even  for  a  few  days  the  mira- 
cidium dies  and  the  danger  of  infection  ceases.  The  general  adop- 
tion of  water-tight  latrines  or  vaults  in  which  the  feces  could  be 
retained  for  a  time  would  meet  the  requirements  of  the  situation. 
Of  course,  the  proper  disinfection  of  the  feces  by  formaldehyde,  lime, 
or  any  other  active  disinfectant  would  also  be  effective,  but  such 
measures  are  practically  useless  among  a  population  innocent  of 
all  knowledge  of  sanitation. 

For  the  European  the  important  point  appears  to  be  the  avoid- 
ance of  bathing  or  wading  in  shallow  streams,  lakes  or  ponds  in  the 
infested  district.  Doubtless  there  is  some  danger  in  exposure  of  the 
skin  to  any  untreated  water,  but  this  appears  to  be  remote  except 
under  the  special  conditions  noted. 

The  full  explanation  of  these  facts  in  the  life-history  of  the  mira- 
cidium has  not  yet  been  worked  out.  Under  conditions  of  life  in 
this  country  there  appears  to  be  very  little  danger  of  the  spread 
of  infection.  Yet  the  possibility  cannot  be  denied,  if  the  discharges 
of  infected  persons  are  allowed  to  contaminate  small  streams,  in 
which  other  persons  bathe  or  wade.  Disinfection  of  the  stools 
of  every  one  known  to  be  suftering  from  the  disease  must  therefore 
be  required. 

Since  the  exact  route  of  infection  is  still  a  moot  question,  it  goes 
without  saying  that  all  persons  living  in  an  area  where  schistoso- 
miasis is  endemic  should  drink  only  carefully  filtered  or  boiled  water. 

Treatment.  Removal  from  the  zone  of  danger  is  advised, 
as  this  will  at  least  prevent  reinfection.  It  is  believed  that  in  time 
the  parasites  die  out,  the  eggs  are  evacuated  or  encysted,  and  if 
the  i)aticnt  survives  the  disease  becomes  quiescent.  Diarrhea 
within  certain  limits  is  not  harmful,  but  rather  a  method  of  elimi- 
nation. Our  eft'orts,  therefore,  must  be  directed  toward  careful 
feeding'  to  prevent  loss  of  weight  and  strength,  the  administration 
of  iron  to  correct  the  anemia,  and  such  general  tonics  as  may  be 
indicated.  If  ascites  develops,  tapping  relieves  it,  and  it  may  not 
return.  In  the  earlier  stages  it  may  be  met  by  restriction  of  fluids, 
a  low-salt  diet  and  saline  catharsis,  as  in  cirrhosis  of  the  liver. 
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I  WOULD  here  express  my  thanks  to  Dr.  Halsted,^  at  whose  sug- 
gestion these  experiments  were  conducted. 

Dr.  Halsted  in  1887  and  1888  showed  that  in  dogs  h\'pertrophy 
took  place  in  the  remaining  gland  after  small  pieces  of  a  lobe  had 
been  removed. 

In  the  experiments  which  follow,  the  manner  in  which  the  wounds 
healed  did  not  seem  to  affect  in  any  way  the  behavior  of  the  re- 
mainder of  the  thyroid  in  the  necks  of  the  dogs. 

The  operation  of  piecemeal  removal  was  performed  on  .39  dogs, 
and  the  wounds,  with  few  exceptions,  healed  absolutely  per  yrimam. 
Only  in  one  of  these  39  dogs  did  the  remainder  of  the  thyroid  present 
a  picture  of  marked  glandular  hyperplasia. 

In  20  dogs  the  wounds  were  left  open  to  heal  with  suppuration. 
Neither  hyperplasia  nor  hypertrophy  were  observed  in  the  remain- 
ing thyroids  of  these  dogs.  Hypertrophy  is  used  to  denote  meas- 
ureable  increase  in  the  size  of  the  remaining  thyroid;  hyperplasia 
signifies  changes  in  the  histological  picture. 

The  Effect  upox  the  Remaixixg  Glaxt)  ix  the  39  Dogs  of 
THE  Aseptic  Series,  Table  1.  Dogs  1  to  11;  101  to  124;  501; 
701  to  703.  In  this  series  the  pieces  removed  at  the  first  operation 
varied  in  size.  The  largest  amount  removed  at  the  first  operation 
was  one  and  three-quarter  lobes;  the  smallest  was  approximately 
one-fifth  of  one  lobe. 

In  dogs  Xos.  120,  121,  123,  124,  and  501  no  transplantations 
were  made  at  the  first  operation;  in  the  remaining  34  dogs  auto- 
transplantation  was  the  invariable  rule  at  the  first  operation. 

Of  36  dogs  only  3  of  the  pieces  obtained  at  the  second  operation 
or  at  autopsy  differed  microscopically  from  the  pieces  removed 
at  the  first  operation.  In  these  three  dogs  the  change  was  from 
early  glandular  hyperplasia  to  normal. 

I  Dr.  Halsted  in  a  paper  on  Reconsideration  of  the  Question  of  Experimeatal  Hj-per- 
trophy  of  the  Thyroid  Gland,  and  the  Effect  of  Excision  of  this  Organ  upon  Other  of  the 
Ductless  Glands,  delivered  before  the  Congress  of  Phy-sicians  and  Surgeons,  Washington, 
May.  1913,  alluded  to  the  experiments  which  are  herewith  reported.  See  Amer.  Jour.  Med. 
Sci.,  1914,  No.  1,  vol.  clxvii,  p.  58  and  59. 
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Dog  No.  1.  The  inferior  fourth  of  the  left  lobe  removed  at  the 
first  operation  showed  early  glandular  hyperplasia.  The  piece 
removed  81  days  later  at  the  second  operation  was  normal. 

Dog  No.  9.  The  inferior  one-fourth  of  the  left  lobe  removed  at 
the  first  operation  showed  early  glandular  hyperplasia.  The  piece 
removed  66  days  later  at  the  second  operaation  was  normal. 

Dog  No.  102.  The  inferior  one-fourth  of  the  left  lobe  and  the  infe- 
rior two-fifths  of  the  right  lobe  removed  at  the  first  operation 
showed  early  glandular  hyperplasia.  The  pieces  obtained  when 
the  animal  was  sacrificed  94  days  after  the  first  operation  were 
found  to  be  normal. 

There  was  no  change  in  the  structure  of  the  remaining  gland  in 
33  dogs  during  the  intervals  between  the  first  and  second  opera- 
tion or  autopsv.  The  intervals  between  the  first  and  second  re- 
movals were:  41,  41,  62,  64,  30,  42,  84,  66,  96,  114,  21,  21,  61,  50, 
22,  30,  15,  16,  21,  83,  84,  75,  23,  59,  57,  30,  23,  20,  20,  34,  87,  33,  and 
62  days. 

The  specimens  removed  from  the  following  tliree  dogs  at  the  first 
operation  were  lost. 

Dog  No.  109.  The  pieces  obtained  at  autopsy  24  days  after  the 
first  operation  were  normal  in  structure.  Amount  of  privation  at 
the  first  operation  was  one  lobe. 

Dog  No.  118.  One  and  one-third  lobes  removed  at  first  opera- 
tion.    Piece  removed  58  days  after  first  operation  was  normal. 

Dog  No.  122.  Two-thirds  of  one  lobe  removed  at  first  operation. 
Piece  removed  153  days  after  first  operation  was  normal. 

The  remaining  glands  in  18  dogs  did  not  undergo  a  change  in 
size  or  structure  during  the  intervals  between  the  second  and  third 
operations,  or  during  the  intervals  between  the  second  operations 
and  autopsies.  The  intervals  between  the  second  and  third  opera- 
tions or  autopsies  were:  71,  105,  129,  95,  80,  85,  63,  94,  84,  51,  42, 
54,  55,  24,  54,  25,  12,  and  25  days. 

In  one  dog  the  remaining  gland  removed  at  the  third  operation 
showed  a  structural  change: 

Dog  No.  114.  The  inferior  fifth  of  the  right  lobe  removed  at 
the  first  oi)eration  was  normal.  At  operation  IT,  84  days  after  first 
operation,  the  entire  left  lobe  and  one-half  of  the  remaining  four- 
fifths  of  the  right  lobe  were  removed.  Total  privation,  one  and 
three-fifths  lobes.  The  pieces  removed  at  the  second  operation 
were  normal.  The  remaining  two-fifths  of  tiie  right  lobe  removed 
when  the  animal  was  sa(Tifice<l  ')'■]  days  after  the  second  operation, 
137  days  after  the  first  operation,  had  not  increased  in  size,  but  on 
examination  presented  a  picture  of  marked  glandular  hyperplasia. 

The  small  piece  of  one  lobe  remaining  to  each  of  S  dogs  at  the 
fourtii  operation  had,  with  two  exceptions,  undergone  no  change 
in  size  or  structure. 

In  six  dogs  (Nos.  1,  2,  3,  4,  5,  and  7)  the  pieces  obtained  at  the 
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fourth  operation  presented  the  same  histological  picture  as  those 
from  the  third  operation.  The  intervals  between  the  third  and 
fourth  operations  were:  9S,  104,  79,  91,  101  and  58  days.  The 
total  number  of  days  between  the  first  and  fourth  operations  on 
these  dogs  were:  250,  251,  249,  248,  245,  and  185  days. 

Dog  No.  1.  Operation  I.  Deprived  of  one-fourth  of  left  lobe. 
Diagnosis:  early  glandular  hyperplasia.  Operation  II,  eighty-one 
days  after  the  first,  deprived  of  remaining  three-fourths  of  left  lobe. 
Diagnosis:  normal.  Operation  III,  seventy-one  days  after  second, 
and  152  days  after  first  operation,  deprived  of  two-thirds  of  the 
right  lobe.  Diagnosis:  normal.  Total  privation  now  one  and  two- 
thirds  lobes.  Operation  l\,  98  days  after  third  and  250  days  after 
the  first  operation.  Remaining  one-third  of  right  lobe  removed. 
Diagnosis:  normal. 

Dog  No.  2.  Operation  I.  Inferior  one-third  of  left  lobe  re- 
moved. Diagnosis:  normal.  Operation  II,  41  days  after  first, 
remaining  two-thirds  of  left  lobe  and  the  inferior  one-fifth  of 
right  lobe  removed.  Diagnosis:  normal.  Total  privation,  one 
and  one-fifth  lobes.  Operation  III,  105  days  after  the  second  and 
146  days  after  the  first  operation,  two-thirds  of  the  remaining  four- 
fifths  of  the  right  lobe  removed.  Total  privation,  one  and  eleven- 
fifteenth  lobes.  Diagnosis:  normal.  Operation  IV,  104  days  after 
the  third  and  250  days  after  the  first  operation,  the  remaining  four- 
fifteenths  of  right  lobe  removed.     Diagnosis:  normal. 

Dog  No.  3.  Operation  I.  Inferior  one-half  of  left  lobe  remo^•ed. 
Diagnosis:  normal.  Operation  II,  41  days  after  first,  the  remain- 
ing one-half  of  left  lobe  and  the  inferior  one-half  of  right  lobe 
removed.  Diagnosis:  normal.  Amount  of  privation,  one  and 
one-half  lobes.  Operation  III,  129  days  after  the  second  anfl  170 
days  after  the  first  operation.  One-third  of  the  remaining  one-half 
of  right  lobe  removed.  Amount  of  privation,  one  and  two-thirds 
lobes.  Diagnosis:  normal.  Operation  IV,  79  days  after  the  third 
and  249  days  after  the  first  operation.  The  remaining  one-third 
of  right  lobe  removed.     Diagnosis:  normal. 

Dog  No.  4.  Operation  I.  Entire  left  lobe  removed.  Diagnosis: 
normal.  Operation  II,  62  days  after  the  first.  Inferior  one-fifth 
of  right  lobe  removed.  Diagnosis:  normal.  Amount  of  privation, 
one  and  one-fifth  lobes.  Operation  III,  95  days  after  the  second 
and  157  days  after  the  first  operation.  One-third  of  the  remaining 
four-fifth  of  the  right  lobe  removed.  Diagnosis:  normal.  Amount 
or  privation,  one  and  seven-fifteenths  lobes.  Operation  IV,  91 
days  after  the  third  and  248  days  after  the  first  operation.  Re- 
maining eight-fifteenths  of  right  lobe  removed.    Diagnosis:  normal. 

Dog  No.  5.  Operation  I.  Inferior  half  of  left  lobe  removed. 
Diagnosis:  normal.  Operation  II,  64  days  after  the  first.  The 
remaining  one-half  of  left  and  one-half  of  the  right  lobe  removed. 
Diagnosis:  normal.    Amount  of  privation,  one  and  one-half  lobes. 
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Operation  III,  SO  clays  after  the  second,  144  days  after  the  first 
operation.  One-third  of  the  remaining  one-half  of  right  lobe  re- 
moved. Diagnosis:  normal.  Amount  of  privation,  one  and  two- 
thirds  lobes.  Operation  IV,  101  days  after  the  third  and  245  days 
after  the  first  operation.  The  remaining  one-third  of  right  lobe 
removed.    Diagnosis:  normal. 

Dog  No.  7.  Operation  I.  Entire  left  lobe  removed.  Diagnosis: 
early  glandular  hyperplasia.  Operation  II,  42  days  after  the  first. 
Inferior  one-fourth  of  right  lobe  removed.  Diagnosis:  early 
glandular  hyperplasia.  Amount  of  privation,  one  and  one-fourth 
lobes.  Operation  III,  85  days  after  the  second  and  127  days  after 
the  first  operation;  one-half  of  the  remaining  three-fourths  of  the 
right  lobe  removed.  Diagnosis:  early  glandular  hyperplasia. 
Amount  of  privation,  one  and  five-eighths  lobes.  Operation  IV, 
58  days  after  the  third  and  185  days  after  the  first  operation. 
Remaining  three-eighth  of  right  lobe  removed.  Diagnosis:  early 
glandular  hyperplasia. 

The  remaining  gland  in  two  dogs  (Xos.  9  and  11)  showed  a 
structural  change  at  the  fourth  operations;  a  change  from  normal 
to  early  glandular  hyperplasia. 

Dog  No.  9.  Operation  I.  Inferior  one-fourth  of  left  lobe  removed. 
Diagnosis:  normal.  Operation  II,  60  days  after  the  first  operation. 
Remaining  three-fourths  of  left  lobe  and  one-third  of  right  lobe 
were  removed.  Diagnosis:  normal.  Amount  of  privation,  one 
and  one-third  lobes.  Operation  III,  94  days  after  the  second  and 
160  days  after  the  first  operation.  Two-thirds  of  the  remaining 
two-thirds  of  right  lobe  removed.  Diagnosis:  normal.  Amount 
of  privation,  one  and  seven-ninths  lobes.  Operation  IV,  7()  days 
after  the  third  operation  and  23()  days  after  the  first.  Remaining 
two-ninth  of  right  lobe  removed.  Diagnosis:  very  early  glandular 
hyperplasia. 

Dog  No.  11.  Operation  I.  Inferior  one-third  of  left  and  inferior 
one-third  of  right  lobe  removed.  Diagnosis:  normal.  Operation 
II,  96  days  after  the  first  operation.  The  remaining  two-thirds 
of  the  right  lobe  and  one-fourth  of  the  remaining  two-thirds  of  the 
right  lobe  removed.  Diagnosis:  normal.  Amount  of  privation, 
one  and  one-half  lobes.  Operation  III,  51  days  after  the  second 
and  147  days  after  the  first  operation;  one-fifth  of  the  remaining 
one-half  of  right  lobe  removed.  Diagnosis:  normal.  Amount  of 
privation,  one  and  three-fifths  lobes.  Operation  IV,  39  days  after 
the  third  and  186  days  after  the  first  operation.  The  remaining 
two-fifths  of  right  lobe  removed.  Diagnosis:  very  early  glandular 
hyperplasia. 

Behavior  of  the  Remaining  Gland  in  Dogs  Whose  Neck 
Wounds  were  Left  Open  and  Healed  with  Suppt  ration. 
Table  II.  Dogs  301  to  320.  The  operation  of  piecemeal  removal 
was  performed   by   cutting  through  hair  and  skin,  obser\ing  no 
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aseptic  j)recautions  and  leaving  the  wound  open.  All  of  the  cervical 
wounds  in  the  dogs  of  this  series  healed  with  suppuration. 

In  this  series  of  20  dogs,  the  pieces  removed  at  the  first  opera- 
tions were  diagnosed  as  follows:  normal,  9;  very  early  glandular 
hyperplasia,  2;  early  glandular  hyperplasia,  7;  marked  glandular 
hyperplasia,  2. 

The  sizes  of  the  pieces  removed  at  the  first  operation  varied 
from  one-fifth  of  one  lobe  to  one  and  five-twelfths  lobes.  The 
longest  interval  between  the  first  and  second  removals  was  58 
days;  the  shortest  interval  10  days.  The  diagnoses  of  the  respective 
pieces  removed  at  the  second  operation  were  the  same  as  the 
diagnoses  of  the  pieces  removed  at  the  first  operation  on  the  same 
dogs,  except  in  two  cases. 

Dog  Xo.  311.  Operation  I.  Left  lobe  removed.  Diagnosis: 
early  glandular  hyperplasia.  At  autopsy  31  days  later  the  remain- 
ing right  lobe  was  found  to  be  normal  in  structure. 

Dog  No.  314.  Diagnosis  of  left  lobe  removed  at  first  operation: 
early  glandular  hyperplasia.  Diagnosis  of  the  remaining-  right 
lobe  removed  50  days  after  first  operation:  normal. 

No  change  in  size  or  structure  was  observed  in  the  pieces  of  the 
remaining  glands  from  18  dogs  removed  at  the  second  operation. 
The  intervals  between  the  first  and  second  operations  were:  40, 
10,  41,  14,  29,  37,  18,  22,  49,  42,  11,  50,  45,  26,  52,  52,  58,  and  52 
days. 

In  dog  No.  301,  a  piece  of  the  remaining  left  lobe  removed  at 
the  third  operation,  90  days  after  the  first,  showed  no  change  in 
structure  or  size. 

In  Dog  No.  303  (58  days'  interval  between  the  first  operation 
and  sacrifice  of  the  dog),  the  remaining  one-half  of  right  lobe  showed 
no  change  in  structure  or  size. 

In  Dog  No.  306  (76  days'  interval  between  the  first  operation 
and  sacrifice  of  the  animal),  the  remaining  right  lobe  showed  no 
change  in  size  or  structure. 

Dog  No.  319  gave  birth  to  five  puppies  54  days  after  one  and 
five-twelfths  lobes  had  been  removed.  The  remaining  seven-twelfths 
of  the  right  lobe,  obtained  when  the  animal  was  sacrificed  4  days 
after  delivery,  showed  no  change  in  size  or  structure.  Diagnosis 
of  pieces  first  removed:  normal.  Diagnosis  of  pieces  obtained 
when  the  dog  was  sacrificed  58  days  after  the  first  operation 
normal. 

AUTOTRANSPLANTATION  OF  THE  THYROID  GLAND. 

Of  forty-two  transplantations,  nineteen  were  successful.  The 
amount  of  privation  of  thyroid  gland  in  the  animals  yielding  the 
living  graft  varied  from  one-fifth  of  one  lobe  to  one  and  seven- 
ninths  lobes. 
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Two-thirds  of  one  lobe  were  removed  from  dog  No.  11,  and  a 
portion  of  this  piece  was  transplanted  at  the  same  operation.  The 
graft  was  not  removed  at  the  second  operation  nor  at  the  third, 
when  the  gland  in  the  neck  was  reduced  in  amount  to  four-fifteenths 
of  one  lobe.  The  graft  was  obtained  at  the  fourth  operation  when 
it  had  been  in  the  abdominal  cavity  wall  for  six  months;  it  had 
changed  from  normal  to  very  early  glandular  hyperplasia.  The 
four-fifteenths  of  the  one  remaining  lobe  in  the  neck  of  this  dog 
had  undergone  the  same  change. 

The  oldest  graft  was  obtained  from  dog  No.  9,  approximately 
seven  and  one-half  months  after  implantation  and  had  changed 
from  normal  to  very  early  glandular  hyperplasia.  The  thyroid 
in  the  neck  had  been  reduced  from  one  and  three-fourths  lobes  to 
two-ninths  of  one  lobe. 

Two  implantations  were  made  into  dog  Xo.  122  at  the  first 
operation  when  two-thirds  of  one  lobe  had  been  removed.  These 
grafts  were  recovered  five  months  and  twenty-five  days  after 
implantation,  when  there  remained  to  the  dog  only  two-thirds  of 
one  thyroid  lobe. 

The  transplantation  of  round  cylinder-shaped  pieces  of  gland, 
obtained  by  using  a  sharp  punch,  gave  the  most  con\incing  results. 
These  pieces  of  gland  were  uniform  in  size  and  measured  5x4  mm. 

Grafts  at  body  temperature  placed  into  freshly  made  pockets 
which  contained  no  blood  yielded  the  best  results.  After  cutting 
through  the  anterior  sheath  of  the  rectus  abdominis  muscle,  the 
median  border  of  the  muscle  was  pushed  aside  and  a  pocket  made 
by  opening  and  closing  the  jaws  of  a  fine-pointed  artery  clamp. 
Great  care  was  taken  to  maintain  a  bloodless  dissection. 


THE    EFFECT   OF    AUTOTRANSPLANTATIONS    UPON    THE    CERVICAL 

THYROIDS. 

Xo  transplantations  were  made  in  the  20  dogs  of  the  series  in 
which  no  antiseptic  precautions  were  observed.  Table  II,  dogs 
301  to  320.  Xot  in  one  of  these  dogs  did  the  remaining  gland 
undergo  a  structural  change  after  })ieccs  of  various  sizes  had  been 
removed. 

X'^o  transplantations  were  made  in  o  dogs  of  the  aseptic  series: 
Xos.  120,  121,  123,  124,  and  r)01.  The  intervals  between  the  first 
operations  and  autopsies  were  'M),  2'A,  20,  20,  and  )U  days.  The 
control  specimens  removed  at  the  first  operations  in  these  dogs 
were  the  same  structurally  as  the  pieces  obtained  when  the  animals 
were  saxTificed. 

in  23)  dogs  the  grafted  tissue  was  absorbed. 

'I'lu'  greater  part  of  the  one-fourtli  of  the  left  lobe  removed  from 
<K)g  No.  1  at  the  first  operation  was  trans])iante(l.    This  graft  had 


HUNNICUTT:  hypertrophy   of  the  thyroid   IX  DOGS        213 

been  completely  absorbed  when  searched  for  at  the  second  operation 
81  days  after  the  first.  A  greater  part  of  the  remaining  three-fourths 
of  the  left  lobe  was  transplanted  at  the  second  operation.  This 
graft  when  searched  for  169  days  after  implantation  could  not  be 
found. 

Dog  No.  2.  A  greater  part  of  the  remaining  two-thirds  of  the 
right  lobe  removed  at  the  second  operation  was  transplanted. 
The  graft  when  searched  for  at  the  fourth  operation  209  daj's  after 
the  second  had  been  absorbed. 

Dog  Xo.  3.  Graft  transplanted  at  first  operation  and  searched 
for  at  the  second  operation  41  days  after  the  first  had  been  ab- 
sorbed. Operation  II.  Xo  transplantation.  Operation  III.  A 
small  piece  of  the  piece  removed  from  the  remaining  one-half  of  the 
right  lobe  was  transplanted.  This  graft,  79  days  later,  had  been 
etirely  replaced  by  connective  tissue. 

Dog  Xo.  4.  The  three  transplants  were  absorbed.  They  were 
searched  for  62,  95,  and  91  days  after  implantation. 

Dog  X'o.  5.  Greater  part  of  the  one-half  of  the  left  lobe  removed 
at  the  first  operation  was  transplanted.  Operation  II,  64  days 
after  the  first.  X'o  trace  of  graft.  Greater  part  of  one-half  of  right 
lobe  transplanted.  Operation  III,  80  days  after  the  second.  Graft 
replaced  by  connective  tissue. 

The  control  specimens  of  thyroids  removed  from  10  dogs  at  the 
first  operations  were  hyperplastic  (dogs  X'^os.  1,  7,  9,  10,  101,  102, 
105,  110,  113,  and  701).  Transplantation  was  the  rule  at  the  first 
operations  on  these  dogs  with  hyperplasic  glands.  In  3  of  the 
10  dogs  the  remaining  thyroid  in  the  neck  of  the  animals  changed 
from  the  hyperplastic  type  to  normal.  The  grafts  in  2  of  the  3 
dogs  were  absorbed,  while  in  the  third  a  living  graft  was  obtained 
when  the  dog  was  sacrificed  (Dog  X'o.  9).  In  7  of  the  10  dogs  the 
grafts  were  absorbed,  except  in  one  case,  dog  X'o.  113.  The  graft 
in  this  dog  was  in  a  perfect  state  of  preservation  when  removed 
137  days  after  implantation.  There  was  no  change  in  the  grade 
of  hyperplasia  in  the  remaining  cervical  thyroids  of  the  7  dogs  in 
question,  hyperplastic  at  the  first  and  last  removals. 

Two  experiments  (dogs  X'os.  9  and  11)  tend  to  show  that  the 
grafted  thyroid  undergoes  a  change  in  structure  similar  to  the 
change  in  the  remaining  thyroid  in  the  neck  of  the  dog. 

Dog  Xo.  9.  Two  grafts  in  this  dog  changed  from  normal  to  very 
early  glandular  hyperplasia  during  the  interval  between  the  third 
and  fourth  operations.  The  remaining  two-ninths  of  the  right 
lobe  underwent  the  same  change. 

Dog  X"^o.  11.  The  remaining  two-fifths  of  the  right  lob  3  and  the 
graft  in  this  dog  changed  from  normal  to  very  early  glandular 
hyperplasia  during  the  interval  between  the  third  and  fourth 
operations. 
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THE    ACCESSORY    THYROIDS    IN    DOGS    PARTIALLY  DEPRIVED 
OF    THE   THYROID    GLAND. 

Accessory  thyroid  glands  were  searched  for  and  found  in  dogs  9, 
11,  101,  113,  114,  lis,  306,  318,  230,  and  701.  The  accessory 
thyroids  always  presented  precisely  the  same  histological  picture 
as  the  remains  of  the  thyroid  gland  in  the  neck. 


SUMMARY. 

1.  One  and  three-fourths  of  the  dog's  thyroid  gland  may  be 
removed  without  appreciably  affecting  the  remainder  of  the  gland. 

2.  In  only  3  of  the  59  dogs  on  which  the  operation  of  piecemeal 
removal  was  performed  did  the  remaining  gland  change  from  a 
normal  to  a  hyperplastic  state.    Dogs  Xos.  9,  11,  and  114. 

3.  In  5  of  the  59  dogs  the  remaining  gland  reverted  from  the 
early  hyperplastic  state  to  the  normal  state.  Dogs  Xos.  1,  9,  102, 
311,  and  314. 

4.  Where  a  diagnosis  of  some  degree  of  hyperplasia  was  made 
at  the  first  operation,  the  pieces  removed  from  the  same  dogs  at 
subsequent  operations  had  not  undergone  further  hyperplasia. 

5.  Of  the  pieces  removed  from  56  dogs  at  the  first  operation, 
58  per  cent,  were  normal,  32  per  cent,  showed  early  glandular 
hyperplasia,  5  per  cent,  marked  glandular  hyperplasia,  and  5  per 
cent,  very  early  glandular  hyperplasia. 

6.  Definite  increase  in  the  size  of  the  remaining  gland  (hyper- 
trophy) was  not  observed. 

7.  The  remains  of  the  thyroid  lobes,  the  accessory  thyroids,  and 
the  successful  grafts  in  a  given  dog,  presented  the  same  histological 
picture. 

8.  In  no  dog  was  myxedema  or  tetany  observed  in  which  as 
much  as  one-fourth  of  the  thyroid  and  one  parathyroid  gland  were 
preserved. 


PITUITARY  DISEASE:   A   CLINICAL   STUDY  OF   THREE  CASES. 
By  Arthur  D.  Dunn,  M.D., 

PROFESSOR    OF    MEDICINE,  JOHN    A.    CUEIGHTON    UNIVERSITY,   OMAHA,   NEBR.\SKA. 

The  main  pur])ose  of  this  paper  is  to  record  and  comment  upon 
several  cases  of  |)ituitary  disorder  which  jiresent  noteworthy 
clinical  features.  'J'he  literature  of  this  complex  subject  has  become 
so  extensive  that  an  attempt  to  epitomize  it  (•ann<»t  be  made  here. 


DUNN:   PITUITARY   DISEASE 


215 


Much  careful  clinical  observation  and  animal  experimentation  is 
still  necessary  to  solve  the  hypophysis  problem,  especially  in  its 
interglandular  correlations  and  in  its  role  in  the  "sex-levelling" 
process. 

Since  Marie  first  directed  attention  in  1886  to  this  hidden  gland 
as  a  factor  in  disease,  it  has  been  subjected  to  so  much  scrutiny 
that  it  is  in  danger  of  becoming  overworked  as  a  cavsa  morbi. 
The  association  of  destructi^'e  and  atrophic  lesions  of  the  hypo- 
physis with  clinical  manifestations  is  close.  The  dependence  of 
dystrophia  adiposogenitalis — typus  Froehlich — on  hypopituitarism 
may  be  considered  as  proved.  This  form,  which  is  characterized 
by    defective    dcA-elopment    of    secondary  sexual  characteristics. 


Fig.  1,  A.  B. — Sella  measures  12  x  16  mm.,  Note  thin  rctroposod  and  retro- 
verted  cantel.  The  skiagraph  was  taken  from  a  normal  male,  aged  forty-eight 
years,  who  suffered  from  migraine. 

atrophic  genitalia,  hypotrichosis,  and  adiposity,  has  its  prototype 
in  animal  experimentation.  Gushing'  says:  "Our  first  experience, 
therefore,  with  hypophysectomized  adult  canines  deprived  of  all 
but  a  fragment  of  the  pars  anterior  disclosed  a  clinical  syndrome 
with  adiposy,  increased  sugar  tolerance,  lowered  body  temperature, 
and  reversive  sexual  changes  as  its  chief  features.  Later  experiences, 
with  the  production  of  corresponding  hypophysial  defects  in 
puppies,  disclosed  a  similar  syndrome,  with  a  persistence  of  sexual 


'  The  Pituitary  Body  and  its  Disorders,  Philadelphia,  1912. 
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infantilism  and  the  additional  factors  of  skeletal  undergro\\"th 
and  evident  psychical  disorders." 

The  case  is  different  in  acromegaly.  Although  circumstantial 
evidence  for  a  hyperpituitarism  or  perverted  secretion  of  the  pars 
anterior  as  its  cause  is  most  conclusive,  yet  it  is  not  absolute. 
The  operative  experience  of  Hochenegg  and  Exner  in  acromegaly 
approaches  the  experimental  in  the  definiteness  of  results.^ 

The  case  is  much  the  same  with  gigantism,  and  as  a  working 
hypothesis,  we  must  accept  the  dictum  of  Launois  and  Roy  that 
gigantism  is  acromegaly  in  subjects  whose  epiphyseal  cartilages 
are  not  ossified  no  matter  what  the  age. 

The  sequence  of  hypophysial  struma  and  disturbed  sexual  or 
skeletal  development  is  not  invariable.  This  is  shown  by  one  of 
our  cases  in  which  an  eroded  sella,  12  mm.  x  16  mm.  (Fig.  1),  was 
found  in  a  medium-sized  man,  aged  forty-eight  years.  The  only 
possible  growth  anomaly  was  delicately  shaped  hands  and  fingers. 
His  sexual  development  and  sexual  life  have  been  normal.  The 
patient  had  long  been  a  sufferer  from  proxysmal  headaches,  which 
were  relieved  after  alkalization  thoroughly  carried  out  o^■er  a 
period  of  several  years.  Such  cases  must  make  us  accept  v,  ith 
reserve  sellar  deformity  and  enlargement,  i.  e.,  hypophysial  struma, 
as  proof  of  dvspituitarism  in  seekino;  for  an  explanation  of  clinical 
facts. 

The  relationship  of  the  pituitary  gland  to  diabetes  mellitus  and 
insipidus  will  be  taken  up  after  the  case  reports. 

Case  I. — A.  L.,  aged  sixty-one  years,  came  under  observation 
in  January,  1908.  In  August,  1907,  after  a  hard  day's  work  in  a 
cold-storage  room  he  suddenly  became  weak,  dizzy,  and  faint; 
a  hemoptysis  of  one  pint  of  bright  red  blood  followed.  A  second 
hemorrhage  occurred  the  same  evening  after  he  had  entered  St. 
Joseph's  Hospital.  For  three  Aveeks  he  spat  blood  daily  and  was 
much  troubled  with  weakness  and  drowsiness.  An  intermission 
of  about  two  months  was  followed  by  another  hemorrhage  brought 
on  by  heavy  lifting.  He  then  reentered  the  hospital,  where  he 
has  since  remained  as  an  orderly. 

During  the  winter  of  1908  he  had  many  attacks  of  the  following 
description:  After  a  couple  of  days  of  malaise,  weakness,  intense 
parietal  headache,  tinnitus  aurium,  vertigo,  palpitation,  and  of 
periocular  edema  a  sudden  rise  in  temperature  (102°  to  104°), 
witii  hemoptysis,  would  occur.  At  such  times  an  area  4  to  10  cm. 
in  diameter  of  im])aired  resonance  with  fine  moist  rales  could  be 
demonstrated  in  the  lungs.  The  area  was  always  sharply  localized 
and  usually  to  be  found  posteriorly  in  the  upper  part  of  one  of  the 

*  Hochenegg,  J.,  Opera tiv  gehcilte  Akromegalie  bei  Hypophysentumor,  Verhandl. 
d.  Deutsch.  Gesellsrh.  f.  Chir.,  1908,  vol.  xxxvii,  pp.  80  to  H5;  Exner,  A.,  Riickgnng 
flcr  akroinogalisrhcn  KrsrhoimiiiKon  nacli  Operation  cines  Hypophyscn tumors, 
Wicn.  klin.  Woch.,  1909,  vol.  xxii,  pp.  lOS  to  109. 
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lower  lobes.  With  tlie  onset  of  hemoptysis  the  edema  of  the  eyelids 
would  rapidly  disappear.  The  hemoptysis  and  temperature  would 
cease  two  or  three  days  later.  These  attacks  occurred  at  frequent 
intervals  for  four  months,  when  only  an  evanescent  edema  of  the 
eyelids  reoccurred  at  intervals  of  decreasing  frequency.  The 
leukoc\'tes  during  the  attacks  varied  from  7100  to  9000.  A  con- 
junctival tuberculin  test  and  repeated  sputum  examinations  for 
tubercle  bacilli  were  negative.  Repeated  phj^sical  examinations 
during  the  intermissions  revealed  nothing  except  a  moderate 
pulmonary  emphysema  and  rapidly  enlarging  finger  tips,  which 
were  at  first  considered  to  be  a  osteopulmonary  arthropathy. 
Six  months  later  the  marked  changes  which  had  taken  place  in  his 
hands,  feet,  and  face,  the  increase  in  weight,  the  kyphosis,  etc., 
made  the  clinical  diagnosis  of  acromegaly  certain. 

At  present  (January  14,  1914)  the  patient  complains  merely  of 
occasional  swelling  of  the  eyelids  and  slight  attacks  of  weakness 
and  drowsiness,  which  pass  quickly  on  lying  down. 

Status  ProBsens.  The  patient  is  a  large,  heavy-set,  elderly  man 
(since  the  onset  of  his  trouble  his  weight  has  increased  from  140 
to  265  pounds),  the  countenance  is  conspicuous  for  its  prognathism, 
prominent  cheek  bones,  squareness,  beetling  shaggy  eyebrows, 
thick  lips,  muddy,  pasty  complexion,  and  apathetic  expression. 
There  is  distention  of  the  supra-orbital  veins,  which  becomes 
evident  on  exertion  or  excitement.  The  palpebral  fissures  are 
narrow,  the  fundi  are  normal,  the  teeth  are  poor,  and  the  tongue 
is  normal  in  size.  The  trunk,  legs,  and  arms  are  massive,  the 
hands  and  feet  are  spade-like,  the  phalanges  are  thick,  heavy, 
and  bulbous.  There  is  a  marked  increase  in  subcutaneous  fat, 
and  the  abdomen  is  pendulous.  There  is  a  well-defined  kyphosis 
of  the  cervicodorsal  spine.  There  is  no  adenopathy,  no  increased 
area  of  th\Tnic  dulness,  and  no  pigmentation.  The  thyroid,  tonsils, 
and  testicles  are  small  (his  sexual  potency  has  always  been  very 
low).  Perimetric  examination  reveals  contraction,  especially  of  the 
temporal  fields,  and  a  moderate  interlacing  of  the  color  fields. 
The  sella  measures  17  x  11  mm.,  (Fig.  2).  The  dorsum  epiphii 
is  retroposed  and  retroverted.  The  posterior  clinoid  processes  are 
thickened.  The  sphenoparietal  sinuses  with  their  branches  are 
especially  marked.  The  dentations  of  the  lamboid  suture  are  large 
and  the  digital  impression  are  rather  better  defined  than  usual. 

The  patient  took  400  grams  of  levulose  at  one  time  without 
excreting  sugar.  The  most  interesting  features  in  this  case  are 
the  peculiar  angioneurotic  edema  of  the  periocular  structures  and 
the  striking  pulmonary  phenomena.  The  character  of  the  sputa 
and  the  dulness  suggested  infarct.  The  absence  of  cause  for  in- 
farction and  of  disturbed  general  pulmonary  circulation  pointed 
rather  to  either  an  ephemeral  pneumonia  or  an  evanescent,  intense, 
localized   hemorrhagic   edema   of   the   lungs.      Pneumococci   were 
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not  found  in  the  sputa  in  any  numbers,  and  the  cHnical  course, 
observed  during  repeated  attacks,  was  not  that  of  abortive  pneu- 
monia. The  best  explanation  is  that  it  was  a  process  similar  to 
and  of  the  same  etiology  as  the  edema  of  the  eyelids,  which  always 
preceded  or  accompanied  the  knig  manifestations.  The  anatomical 
lesion  must  have  consisted  of  congestion  of  a  sharply  localized  lung 
area,  with  extravasation  of  blood  and  serum  into  the  alveoli  extensive 
enough  to  impair  resonance.  Whether  the  association  of  the  above- 
described  syndrome  with  hypophysis  disease  is  of  any  significance 
must  be  determined  by  other  observations. 

His  subnormal  sexual  life  and  development  as  suggestive  of  a 
veiled  hypopituitarism  persisting  until  his  fifty-sixth  year  is  also 
of  interest. 


Fig.  2,  A.  L.— AcromcK-ilir.     Solla  lurasuros  1 1  x  17  nini. 
tho  retroposition,  and  tlic  thickening  of  tho  dorsinn  opiphii. 
"di.sh.'d." 


Note  the  retroversion, 
Tlie  solla  also  appears 


Case  II. — M.  V.,  aged  twenty  years,  consulted  mo  April  4, 
1909,  for  amenorrhea  and  for  transitory  disturbances  in  her  ability 
to  express  her  thoughts  in  icord^.  There  had  been  four  such  "spoils" 
in  the  preceding  three  months.  She  had  sulfered  an  epileptiform 
attack  the  preceding  day,  followed  by  a  dazed  state  and  severe 
headache.  The  right  arm  was  limp  for  a  few  moments.  There 
was  nothing  of  significance  in  the  family  or  previous  history. 

Physical  examination  showed  a  large,  fat  girl  with  undeveloped 
br(>asts;  there  was  no  i)ubic  or  axillary  hair;  there  was  a  slight 
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congenital  asymmetry  of  the  face;  the  eye  muscles  and  fundi  were 
normal;  the  power  of  the  dorsal  flexors  of  the  right  foot  was  dim- 
inished; the  knee-  and  ankle-jerks  were  sharper  on  the  right  side, 
and  there  was  a  positive  Babinski  on  the  same  side.  There  was  no 
adiadokokinesis  or  Romberg's  sign;  the  abdominal  reflexes  on  the 
right  side  were  diminished;  the  uterus  was  infantile.  Otherwise 
the  physical  examination  showed  nothing  of  significance.  A 
diagnosis  of  intracranial  neoplasm  affecting  the  hypophysis — typns 
Froehlich — was  made. 

July  30,  1910.  The  following  notes  were  made:  The  patient 
has  grown  very  rapidly  during  the  past  year.  Nocturnal  epilespy 
has  been  common.  The  face  was  large,  the  skin  coarse,  and  the 
expression  stupid.  The  hands  and  feet  were  large  and  long,  and 
the  jaw  was  undershot.  There  had  been  a  slight  de^•elopment  of 
the  pubic  hair.  The  right  masseter  seemed  weaker  than  the  left 
The  examination  of  the  nervous  system  revealed  the  same  findings 
as  formerly.    The  patient  was  put  on  pituitrin  (P.  D.)  TTtx,  t.  i.  d. 

December  1,  1911.  The  menses  have  been  practically  normal 
since  the  pituitrin  was  started.  The  pubic  and  axillary  hair  have 
developed  moderately.  Headaches,  vomiting,  and  attacks  of 
unconsciousness  have  been  less  than  formerly. 

September  28,  1912.  The  following  was  noted:  The  patient 
has  only  missed  two  menstrual  periods  in  the  last  two  .years.  She 
has  become  much  heavier  and  more  obese.  The  features  have 
grown  coarser  and  cerebration  very  slow.  She  complained  of  fre- 
quent attacks  in  which  she  became  dazed  and  e^'e^ything  seemed 
unreal — uncinate  attacks  icithout  olfactory  aura.  The  acromegalic 
features  were  marked.  There  was  a  considerable  amount  of  spotted 
brown  pigmentation  all  over  the  body,  which  had  appeared  since 
last  seen  (adrenal  insufficiency).  There  was  weakness  and  slight 
spasticity  of  the  muscles  of  the  right  upper  and  lower  extremities. 
The  tendon  reflexes  on  the  right  side  were  all  increased;  Babinski, 
Oppenheim,  and  Gordon  reflexes  were  all  present  on  this  side. 
The  abdominal  reflexes  on  the  right  side  were  gone.  The  facial 
muscles  were  distinctly  weaker  on  the  right  side;  the  fundi  were 
normal;  perimetric  examination  showed  interlacing  of  the  color 
fields  and  contractions  of  all  of  the  fields,  especially  on  the  temporal 
side;  150  grams  of  levulose,  350  grams  of  levulose,  and  400  grams 
of  glucose  were  given  on  different  days  and  the  urine  collected; 
there  was  no  glycosuria. 

The  sella  measures  13  x  15  mm.  (Fig.  3).  The  triangular  ex- 
cavation into  the  sphenoidal  cells  is  noteworthy.  The  digital 
impressions  were  specially  well  marked  in  this  case.  The  unusual 
shape  of  the  sella  and  the  secretory  phenomena  would  lead  one  to 
suspect  an  infiltrating  growth  arising  from  the  hypophysis,  although 
the  focal  symptoms  would  point  rather  to  an  interpeduncular 
growth   ivhich    interfered    with   the    infundibulum    and   consequently 
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with  the  cerebrospinal  fluid.  The  osseous  overgro\\'th  associated 
with  increase  in  carbohydrate  tolerance  is  significant,  inasmuch 
as  diminution  in  carbohydrate  tolerance  has  been  frequently  noted 
in  hyperpituitarism.^  The  transition  of  a  hypopituitarism  of  the 
Froehlich  t\'pe  into  a  hjqjerpituitarism  resulting  in  acromegaly 
is  striking — hj-peractivity  of  the  anterior  lobe  with  deficiency  of 
the  posterior  lobe — and  demonstrates  the  clinical  existence  of 
disassociation  of  the  anterior  and  posterior  lobes. 


Fig.  3,  M.  V. — Sella  measures  13  x  15  mm.     Note  the  peculiar  pyramidal  shape 
which  suggests  erosion  of  the  floor  by  an  infiltrating  process. 

Case  III. — ]\Irs.  X.  was  referred  to  me  by  Dr.  Dierker,  of  Law- 
rence, September  1,  1913.  She  is  twenty-three  years  old,  has  been 
married  four  years,  has  borne  two  healthy  children,  and  has  had 
no  miscarriages.  The  family  and  past  histories  were  negative. 
The  present  complaint  began  one  year  ago,  four  months  after 
parturition.  The  onset  was  gradual,  and  the  first  thing  noticed 
was  that  she  was  inclined  to  mope  in  a  corner  and  show  marked 
mental  sluggishness. 

The  patient  complained  only  of  tiring  easily  and  of  attacks  of 
dizziness,  weakness,  and  depression,  which  come  on  su<ldenly. 
During  the  past  year  she  has  gained  forty  pounds,  and  a  marked 

*  Cashing,  loc.  rit.;  Hav.uilt,  itull.  et  mem.  800.  med.  d.  h6p.  de  Paris,  1900,  vol., 
xvii,  pp.  3.")2  to  3()();  Korchardt,  L.,  I'unktion  u.  funtionollo  Erkankungen  der  Hypo- 
physo,  Ergclmi.sso  fler  iiinore  Medizin  u.  Kiiidcrlieiikimfio,  1910,  vol.  iii;  Leri  .■\ndr6, 
Akromegalie,  innere  Sekretion  u.  Nervensysteni,  Berlin,  1913,  pp.  281  to  313, 
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change  has  taken  place  in  her  facial  contour.  There  has  been 
no  gastro-intestinal,  genito-urinary,  or  cardiovascular  disturbances. 
She  has  suffered  occasionally  from  occipital  headaches. 

The  menses  began  at  the  age  of  fourteen  years,  and  have  always 
been  normal.  She  married  at  the  age  of  nineteen,  and  her  husband 
states  she  was  sexually  undeveloped,  and  that  there  was  no  inter- 
course during  the  first  year  of  marriage. 

The  patient  was  a  large,  dull,  heavy-set,  obese,  apathetic  young 
woman;  she  took  little  interest  in  her  surroundings,  and  was 
unreasonable  and  inclined  to  be  peevish  and  unruly;  she  would 
laugh  or  cry  by  the  hour  or  sit  as  if  in  a  trance.  One  day  she  spent 
two  hours  looking  out  of  the  window  without  changing  position. 
Her  face  was  square,  the  supra-orbital  ridges  were  prominent, 
and  the  cheek  bones  protruded  rather  conspicuously;  the  face  was 
flattened  and  heavy,  but  there  was  no  special  prognathism;  the 
tongue  was  not  thickened.  The  body  was  massive;  the  subcuta- 
neous fat  was  abundant;  there  was  a  moderate  growth  of  genital 
and  axillary  hair,  with  quite  a  little  hair  scattered  along  the  linea 
alba.  Examination  of  the  heart,  arteries,  abdomen,  and  reflexes 
revealed  nothing  abnormal;  there  were  no  sensory  disturbances; 
the  urine  was  normal,  although  the  daily  output  was  only  400  to 
600  c.c.    Satisfactory  perimetric  observations  could  not  be  made. 

The  following  tests  to  determine  the  carbohydrate  tolerance 
were  made:  150  grams  of  glucose  were  given  in  tea;  on  the  second 
day  300  grams  of  glucose  were  given  in  tea;  on  the  third  day  450 
grams  were  given  in  lemonade.  After  each  administration  the  urine 
was  collected  for  eight  hours.  In  none  of  the  tests  was  a  reducing 
substance  found.  ^Marked  diminution  of  urine  was  noted  while 
these  tests  were  in  progress. 

The  sella  measured  10  x  13  mm.  (Fig.  4).  There  is  some  retro- 
version of  the  cantel,  and  the  posterior  clinoid  processes  seem  thick- 
ened. 

P'ifteen  minims  of  pituitrin  (P.  D.)  were  given  In-podermically 
A.M.  and  P.M.  This  resulted  in  considerable  loss  of  weight  and  a 
notable  improvement  in  her  mental  condition. 

The  sexvuil  history  of  the  patient  is  important.  The  possibility 
of  an  antecedent  hypopituitarism,  manifested  by  complete  absence 
of  libido,  ^^^th  normal  procreative  functions,  is  of  interest.  Sexual 
intercourse  was  granted  only  at  rare  intervals,  and  then  under 
protest.  The  lack  of  interest  in  husband,  home,  children,  and  in 
her  wifely  duties  in  general  was  significant.  The  husband  believed 
lier  mentally  unsound,  and  desired  that  she  be  committed;  therefore 
the  case  assumes  a  medicolegal  aspect.  A  report  received  February 
4,  1914,  states  that  she  has  lost  about  twenty  pounds  in  weight  and 
that  she  has  become  more  active  sexually.  She  has  taken  Armour's 
desiccated  pituitary  gland  tablets  in  an  irregular  and  desultory 
fashion. 
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The  mental  hebetude,  lack  of  initiative,  psychical  depression, 
and  negativism  in  this  case  strongly  suggested  the  hebephrenic 
type  of  dementia  precox.  The  increased  sugar  tolerance,  osseous 
changes,  physiognomy,  and  the  clinical  course  spoke  for  pituitary 
disorder.  It  would  seem  well  to  bear  in  mind  the  possibility  of 
pituitary  disease  in  suspected  cases  of  dementia  precox  correspond- 
ing to  the  above-described  patient.  Likewise  the  class  of  cases 
commonly  designated  as  "fat  anemics"  should  be  analyzed  with  a 
possible  pituitary  disturbance  in  view.  This  condition  commonly 
affects  women  about  the  menopause,  and  is  characterized  by 
increased  fat,  secondary  anemia,  and  the  whole  train  of  neurotic 


Fig.  4.- — ScUii  inoasuros  10  x  13  mm.  The  dor.siim  epiphii  appears  thickened. 
Acromegalic  symptoms  are  developing  rapidl.\-  in  this  case,  although  the  sella  is  not 
markedly  changed. 


symptoms.  The  treatment  of  these  cases  is  highly  unsatisfactory, 
as  they  react  little  to  the  ordinary  therapeutic  measures.  One  of 
these  women  u])on  whom  operations,  rest  cure,  forced  feeding, 
suggestion,  corpus  luteum,  etc.,  had  been  tried,  improved  markedly 
on  pituitrin.  Her  sella  measured  10  x  18  mm.,  and  her  physiognomy 
strongly  suggested  acromegaly  (this  change  developed  markiYlIy 
while  under  observation). 

The  scope  of  this  piiper  does  not  ])ennit  of  a  systematic  treatment 
of  the  symptomatology  of  pituitary  disorder,  and  we  wish  merely 
to  consider  briefly  the  sellar  phenomena  and  certain  secretory 
disturbances. 
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The  roentgenological  skull  findings  in  hypophysis  disease  are 
manifold  and  often  difficult  of  interpretation.  Sellar  enlargement 
does  not  necessarily  mean  clinical  hypophysis  disease,  nor  does  an 
extremely  small  sella  mean  hypopituitarism;  therefore  much  care 
must  be  exercised  in  the  interpretation  of  sellar  changes. 

The  following  types  may  be  considered : 

1.  Intrasellar  groivths  widen  and  deepen  the  sella  so  that  its 
floor  approaches  the  floor  of  the  middle  fossa.  The  dorsum  epiphii 
is  thinned  out,  shoved  backward,  tipped  backward,  and  elongated. 
Often  the  posterior  clinoid  processes  partake  of  the  general  osseous 
overgrowth  in  acromegalics.  Changes  elsewhere  in  the  skull  are 
often  demonstrable — namely,  prognathism,  large  sphenoidal,  frontal, 
and  superior  maxillary  sinuses,  thickened  skulls,  widened  spheno- 
parietal sinuses,  digital  impressions,  and  broad  sutures  with  ex- 
cessive suture  indentations. 

2.  Extrasellar  growths  tend  to  produce  dishing.''  The  cantel 
is  widened,  thinned,  and  shortened;  the  floor  maintains  its  normal 
relation  to  the  base  of  the  skull;  acromegalic  changes,  as  a  rule, 
are  absent,  and  there  is  rather  thinning  than  thickening  of  the 
skull. 

3.  Large  hypophysis  tumors  may  give  rise  to  complete  destruction 
of  the  sella,  often  invade  the  sphenoidal  sinuses,  and  rarely  they 
may  completely  destroy  the  body  of  the  sphenoid.  Their  extra- 
or  intrasellar  origin  often  cannot  be  determined  at  this  stage.  The 
anterior  clinoid  processes  may  point  to  their  origin,  i.  e.,  they  are 
often  pushed  upward  and  elongated  in  intrasellar  growths  while 
they  are  shortened  in  extrasellar  growths. 

4.  Processes  which  give  rise  to  increased  intracranial  pressure 
will  frequently  produce  changes  in  the  sella.  They  are  more  in- 
clined to  aft'ect  the  sella  asymmetrically;  occasionally  basal  tumors 
will  distort  the  sella  in  such  manner  that  roentgenological  differen- 
tiation is  impossible.  Tumors  arising  in  the  sphenoid  itself  may 
e\en  destroy  the  surrounding  structures  and  leave  the  sella  more 
or  less  intact.^ 

The  value  of  good  plates  in  obscure  disorders  of  growth  and  of 
sexual  development  and  activity,  and  in  symptoms  pointing  to 
intracranial  mischief,  can  hardly  be  overestimated.  Disturbances 
of  vision,  migraine,  epileptic  attacks,  psychical  anomalies,  trophic 
disorders — such  as  obesity,  infantilism,  impotence,  gigantism, 
dwarfism,  menstrual  disturbances,  without  pelvic  explanation — 
should  call  for  an  .r-ray  examination.  \Yc  ha\e  been  able  to  watch 
the  development  of  pituitary  disorder  in  two  epileptics  in  whom 
the  plates  showed  sellar  deformation.    Cushing's  case  of  migraine, 


*  SchiillcT,  Artur,  Roentgen-Diagnostik  der  Erkrankungen  dcs  Kopfcs,  Wien.  u. 
Leipzig,  1912. 

•^  Schiillcr,  loc.  fit. 
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which  was  completely  relieved  by  sellar  decompression,  is  worthy 
of  note  in  this  connection. 

Recently  much  evidence  has  been  brought  forward  to  prove 
the  association  of  diabetes  insipidus  with  pituitary  disease.  Frank*^ 
goes  so  far  as  to  maintain  that  all  diabetes  insipidus  is  due  to 
posterior  lobe  hyperactivity.  Hypophysectomized  animals  excrete 
several  times  the  normal  amount  of  urine  in  the  days  following 
operation,^  The  same  fact  has  been  observed  in  operated  cases. 
Often  glycosuria  is  present  in  the  first  days,  to  be  followed  later  by 
an  increased  sugar  tolerance.^  This  is  in  keeping  with  the  fact 
that  acromegalics  often  show  decreased  sugar  tolerance  during  the 
developmental  stage  and  later  show  increased  tolerance.  Goetsch, 
Gushing,  and  Jacobson  found  in  their  experiments  on  carbohydrate 
metabolism  following  partial  hypophysectomy  that  there  was  a 
transient  glycosuria  followed  by  increased  carbohydrate  tolerance, 
which  could  be  reduced  below  the  normal  by  the  administration 
of  posterior  lobe  extracts.  A  remarkable  case  has  recently  been 
reported  by  Simmonds^  in  which  a  diabetes  insipidus  followed  a  car- 
cinomatous metastasis  into  the  pars  posterior  in  which  the  normal 
structure  was  almost  entirely  destroyed.  The  pars  intermedia  and 
pars  anterior  were  intact.  In  two  cases  of  diabetes  insipidus 
observed  by  us  the  sugar  tolerance  w^as  high;  450  grams  of  glucose 
were  given  at  one  time  without  the  appearance  of  sugar  in  the 
urine.  The  curious  fact  was  observed  that  ichile  taking  the  large 
amount  of  sugar  the  quantity  of  urine  was  markedly  diminished. 
Sellar  changes  were  present  in  three  cases  of  diabetes  insipidus 
studied,  either  as  enlargement,  deformation,  or  erosion. 

The  following  nosological  schema,  although  not  comprehensive, 
will  serve  to  sketch  the  conditions  resulting  from  the  failure  of  the 
j)ituitary  gland  to  discharge  its  particular  functions  in  the  inter- 
locking glandular  directorate  which  controls  metabolism,  growth, 
and  sexual  life: 

1.  Affections  of  the  pars  anterior: 

(a)  Hyperfunction — acromegaly,  gigantism. 

(b)  Ilypofunction — true  or  pituitary  dwarfism    (not  chon- 

drodystrophic,  rachitic,  or  cretinic  dwarfs). 

2.  Affections  of  the  pars  ])osterior: 

(a)  Hyperfunction — diabetes  insij)idus. 

(b)  Hypofunction — hy])0])hysi;d  obesity  (dystrophia  adiposo- 

genitalis). 

•  Uober  Bezicliiiiijicii  der  Ilypophysc  Zuiii  DiabcU's  Insipidus,  Bcrl.  klin.  Woch., 
1912,  p.  3U2. 

'  Crowe,  Cushiiig,  Homans,  Quart.  Jour.  Kxpor.  Physiol.,  vol.  ii,  pp.  389  to  400. 

'Goetsch,  Cushinn,  !iikI  .lacohsou,  ("arhohydralo  Tolrraiice  and  the  Posterior 
Lobe  of  the  Hypopliysis  Ccroliri,  Hull.  Johns  Hopkins  Hosp.,  1911,  vol.  xxii,  pp.  l()."i 
to  190. 

»  Miinr-li.  nn-d.  Woch.,  \'o.  CO,  pp.  127  and  12S. 
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3.  ^lixed  affections: 

(a)  Hyperfunction  of  the  pars  anterior  witli  liypofunction  of 
of  pars  posterior — acromegaly  with  hypopliysial 
obesity. 

(6)  Hypofunction  of  both  lobes — dwarfism  with  hypophysial 
obesity. 

4.  Hypophysial    disturbance,    in    conjunction    with    perverted 
activity  of  other  glands. 

(A)  Ovarian  or  testicular  hypofunction  with: 

I.  Hyperfunction    of    pars    anterior — acromegaly    with 
sexual  impotence — eunuchoid  giants. 
n.  Hypofunction  of  the  pars  anterior — pituitary  dwarf- 
ism with  sexual  impotency. 
HI.  Hypofunction  of  pars  posterior — dystrophia  adiposo- 
genitalis — genital  obesity. 

(B)  Associated  with  disturbances  in  the  functions  of  other 

ductless    glands,    i.  e.,  adrenals,  pancreas,    thyroid, 
pineal  gland,  thymus  (status  thymolymphaticus),  etc. 


MENTAL   MANIFESTATIONS    IN    TUMORS    OF    THE   BRAIN. 
By  Alfred  Gordon,  M.D., 

ASSOCIATE  MEMBER  OF  SOCI^TE  MEDICO-PSYCHOLOGIQCE,   PARIS,  FRAN'CE;  XEUROLOGIST  TO  MOC.VT 
SIN'AI,    NORTHWESTERN    GENERAL,    AND    DOUGLAS    MEMORIAL    HOSPITALS,    PHILADELPHIA. 

A  REVIEW  of  the  literature  concerning  mental  disturbances  in 
cases  of  tumor  of  the  brain  shows  that  it  is  impossible  in  the  light 
of  present  knowledge  to  determine  with  any  degree  of  accuracy 
in  what  particular  tumor  a  certain  group  of  mental  manifestations 
will  occur,  neither  is  it  possible  to  draw  definite  inferences  from 
the  seat  of  the  tumor.  The  literature  on  this  subject  is  abundant. 
Classifications  have  been  attempted  and  tables  drawn  up  to 
show  the  frequency  of  mental  disturbances  in  tumors  of  various 
localities  of  the  cerebrum,  but  a  close  analysis  reveals  contradictory 
statements  from  equally  competent  authors. 

Some  writers  believe  that  in  the  majority  of  cases  of  tumors  of 
the  brain  disturbances  of  intellect  are  observed.  They  vary  from 
simple  intellectual  sluggishness  to  global  dementia.  The  following 
manifestations  are  most  frequently  observed.  A  stuporous  state 
predominates  in  the  majority  of  cases.  Whether  it  is  exclusiAcly 
under  the  influence  of  the  severe  pain  in  the  head  or  it  is  independent 
of  the  latter  it  is  not  always  easy  to  interpret.  A  state  of  somnolence 
is  quite  usual.  Indifference  and  apathy  are  common.  The  patient 
shows  lack  or  loss  of  interest  in  surroundings.     An  intellectual 
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effort  and  initiative  are  frequently  in  abeyance.  In  fact,  Dupre 
and  Devaux^  observed  in  some  cases  a  certain  childish  mental 
attitude  (puerilisme  psychique).  The  patients  are  infantile  in 
their  replies,  in  the  intonation  of  their  voices,  in  the  mimicry;  they 
show  impatience  and  obstinacy  characteristic  of  children  in  their 
motives  and  desires.  In  contrast  with  apathy  and  indolence,  not 
infrequently  we  meet  with  undue  irritability,  emotionality,  abulia, 
outbrust  of  passion  and  anger.  The  mnemonic  faculties  are 
frequently  affected  and  not  rarely  from  the  beginning.  The  patient 
cannot  recall  names  and  events,  and  may  give  the  impression  of 
commencing  paretic  dementia. 

The  mental  disturbances  just  enumerated  do  not,  as  a  rule, 
constitute  an  embarrassing  element  in  diagnosis  of  brain  tumors, 
as  the  other  characteristic  manifestations  of  the  latter  do  not  fail 
to  make  their  appearance,  such  as  severe  headache,  vomiting, 
vertigo,  etc.  The  difficulty  lies  in  discriminating  those  cases  in 
which  the  mental  symptoms  alone  are  present  for  a  long  time  before 
the  physical  phenomena  develop.  Oppenheim  and  Wallenberg^ 
reported  such  cases.  The  diagnosis  is  also  difficult  in  cases  in  which 
the  characteristic  symptoms  of  the  classical  psychoses  are  present 
or  are  predominating  in  the  clinical  picture.  Melancholia,  mania, 
dementia  precox,  acute  hallucinatory  delirium,  paretic  dementia, 
all  have  been  diagnosed  and  postmortem  revealed  the  presence 
of  tumor  in  the  cerebrum. 

If  we  turn  our  attention  to  the  localization  of  the  tumor  and 
attempt  to  draw  inferences  as  to  a  certain  relationship  between 
these  two  factors,  we  again  meet  with  failure.  The  presence  of  a 
tumor  in  any  region  of  the  brain  cannot  explain  the  accompanying 
psychic  disturbances,  and  the  latter  cannot  therefore  be  considered 
pathognomonic  of  the  first.  Otherwise  speaking  a  diagnosis  of 
tumor  cannot  be  based  on  the  presence  of  certain  special  mental 
manifestations.  Some  writers  attempted  to  build  clinical  pictures 
special  to  the  frontal  lobes,  to  the  corpus  callosum,  to  the  temporal 
lobes,  and  to  other  portions  of  the  brain.  Thus  change  of  character, 
such  as  suspiciousness,  hostility,  violence,  has  been  attributed  to 
tumors  of  the  frontal  lobe.  Jastrowitch  describes  under  the  name 
of  "moria"  and  Oppenheim  under  the  name  of  "  Witzelsucht"  a 
jovial  and  humoristic  state  of  mind  as  characteristic  of  tumors  of 
the  frontal  lobe.  In  diseases  of  the  same  region  other  writers 
ol)ser\e(l  various  mental  ])henomena,  such  as  enfceblemcnt  of 
intellect,  depression  or  childislmcss  (Dupre).  Symptoms  of  ])aretic 
dementia  have  also  been  observed  in  tumors  of  the  frontal  lobe. 

On  the  other  hand,  similar  identical  ])sychic  disorders  have  been 
seen  also  in  tumors  of  tiie  psychomotor  zone  and  even  in  central 
tumors.     Delusions,  hallucinations  of  all  varieties,  confusional  or 

•  Noiivello  Ioono(jrnplii(>  de  la  Salp^^lrit^ro.  10(11. 

'  Spcciellc  PatlioloKio  uiul  Thcrapie  von  XotliiiaKcl.  Hand  ix,  Tli.  I,  Abtli.  3. 
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delirious  states  characteristic  of  genuine  psychosis,  may  all  accom- 
pany tumors  of  the  brain.  Complete  clinical  pictures  corresponding 
to  the  well-established  forms  of  insanity  have  also  been  observed 
in  the  course  of  cerebral  neoplasms.  In  one  of  my  unpublished 
cases  a  man,  aged  thirty-five  years,  presented  for  months  the 
alternating  phases  of  manic-depressi^'e  psychosis.  The  maniacal 
periods  were  particularly  long  and  pronounced.  There  was  not 
a  single  somatic  symptom  indicative  of  intracranial  pressure  for 
a  long  time,  and  only  three  months  before  he  died,  papilloedema 
developed.  Patient  was  operated  on  and  a  large  tumor  was  found 
in  the  temporosphenoidal  lobe  of  the  left  hemisphere.  In  one  of 
my  cases  which  I  am  about  to  report  the  clinical  picture  for  many 
months  was  that  of  paretic  dementia,  and  only  shortly  before 
death  excruciating  headache  and  vomiting  made  their  appearance. 
The  disease  progressed  rapidly.  At  autopsy  a  tumor  was  found 
in  the  basal  ganglia  of  the  left  hemisphere. 

Among  extensive  statistical  studies  of  mental  svTiiptoms  in 
cerebral  tumors  those  of  Shuster  and  Knapp  deserve  special 
mention.  The  first  author  in  his  Psychische  Storungen  hei  Hirn- 
tumoren  reports  775  cases.  In  423  cases  chiefly  mental  weakness 
and  dementia  were  present.  In  the  remaining  352  cases  he  observed 
gross  mental  disturbances  suggestive  of  distinct  classical  psychoses. 
The  most  conspicuous  among  the  latter  presented  maniacal  states 
(95) ;  the  next  in  proportion  were  the  depressive  states  (57) ;  then 
the  deliria  with  hallucinations  (52);  general  paralysis  29  cases  and 
paranoia  19  cases. 

In  Knapp's  tables,^  drawn  from  a  smaller  number  of  cases,  we 
also  find  clinical  pictures  of  paresis,  of  delirious,  confused,  and 
maniacal  states,  also  of  paranoia.  Hallucinations  are  also  men- 
tioned. Shuster  is  apparently  inclined  to  believe  in  a  certain 
relationship  between  the  type  of  mental  disorder  and  the  seat  of 
the  neoplasm,  but  a  close  analysis  of  his  records  as  well  as  those  of 
other  competent  observers  does  not  justify  any  pathognomonic 
conclusions;  neither  can  any  definite  relationship  be  established 
between  the  mental  disturbances  and  the  nature  of  the  growth. 

The  pathogenesis  of  mental  manifestations  in  the  course  of 
brain  tumors  is  debatable.  The  tolerance  of  the  brain  for  foreign 
bodies  and  growths  is  well  known.  There  are  many  cases  on 
record  showing  the  presence  of  \'oluminous  tumors  in  various  areas 
of  the  brain  without  mental  disturbances.  Multiple  tumors  have 
been  observed  in  the  same  brain  without  any  mental  disorder 
during  life.  Softening  of  vast  areas  in  the  brain  have  been  observed 
also  without  morbid  mental  symptoms.  These  facts  tend  to  prove 
that  destruction  of  one  limited  area  of  the  brain  substance  is  not 
sufficient  to  produce  psychic  disturbances,  that  the  intellectual 

*  Brain,  190*),  vol.  xxix. 
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faculties  are  dependent  upon  simultaneous  cooperation  of  all 
constituent  portions  of  the  brain.  However,  mental  disturbances 
have  been  observed  in  tumors  affecting  but  limited  parts  of  the 
brain.  Explanations  have  been  sought  in  various  hypotheses. 
Generalized  compression,  generalized  irritative  action  caused  by 
localized  tumor,  auto-intoxication,  are  the  views  advanced  by 
various  authors  for  the  existence  of  the  mental  symptoms.  The 
doctrine  of  auto-intoxication  finds  its  raison  d'etre  in  the  assumption 
of  continuous  absorption  of  toxic  elements  originating  in  the  tumor 
by  the  venous  and  lymphatic  circulation.  The  analogy  between 
the  clinical  picture  of  uremic  encephalopathy  and  that  of  cerebral 
neoplasm  is  striking.  The  delirious,  hallucinatory  s\Tnptoms  can  be 
readily  explained  by  the  toxic  pathogenesis.  KlippeP  believes  that 
we  have  to  deal  here  not  only  with  an  auto-intoxication  but  also 
with  a  secondary  infectious  process.  The  latter  develops  around 
the  tumor  and  gives  place  to  an  inflammation.  Not  infrequently 
we  find  at  autopsy  an  acute  inflammation  in  the  close  vicinity  of  the 
tumor,  in  the  meninges,  in  the  ventricles.  Thus  headache,  convul- 
sions, delirium,  fever,  coma  find  their  explanation. 

Intracranial  pressure,  generalized  irritation,  auto-intoxication, 
and  secondary  infection  may  all  render  considerable  assistance 
in  attempts  to  explain  the  presence  of  a  great  many  mental  mani- 
festations accompanying  cerebral  tumors.  When,  however,  we 
wish  to  interpret  the  development  of  genuine  psychoses  in  the 
course  of  brain  tumors,  the  above  views  fail  to  give  an  adequate 
explanation. 

One  of  the  cases  here  reported  presents  the  most  striking  resem- 
blance with  paretic  dementia  both  from  the  stand-points  of  physical 
and  mental  manifestations;  yet  no  meningo-encephalitis  was  found, 
and  a  tumor  was  seen  in  an  area  not  at  all  suspected  during  life. 
Neither  of  the  above  views  explains  the  clinical  picture  which  for 
a  long  time  remained  almost  typical  of  the  great  psychosis.  Only 
during  the  last  three  months  signs  of  intracranial  pressure  made 
their  appearance.  A  negative  Wassermann  reaction  both  of  the 
blood  and  cerebrospinal  fluid  was  also  one  of  the  most  unexpected 
occurrences,  and  rendered  considerable  assistance  in  making  a 
diagnosis.  The  second  case  is  one  of  a  tumor  of  the  pituitary 
body.  During  life  the  mental  phenomena  were  of  such  a  nature 
that  the  diagnosis  of  paresis  was  repeatedly  made  by  competent 
men.  The  third  case  is  one  of  a  tumor  situated  between  the  frontal 
lobe  and  insula  in  the  left  hemisphere.  During  life  the  patient 
presented  a  very  marked  dulness,  apathy,  indolence,  and  extreme 
somnolence. 

Case  I. — C.  A.  ().,  aged  fifty-six  years,  contractor  of  iron  works 
by  occupation,  drank  beer  heavily  until  the  last  four  years  of  his 

*  TroiU-  de  M6dccinc  de  Brouardol  mid  Gilbert,  articli'  Tumours  c6r6br!ilcs. 
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life.  His  family  history  is  unimportant.  While  travelling  in  foreign 
lands  twenty  years  ago  he  contracted  yellow  fever  and  erysipelas, 
from  which  he  completely  recovered.    He  denied  venereal  diseases. 

Four  years  ago  he  developed  epileptic  seizures.  They  occurred 
at  first  occasionally,  but  they  became  quite  frequent  within  the 
last  year.  Every  week  or  two  weeks  he  would  have  an  attack,  and 
exceptionally  two  in  the  same  day.  The  patient's  wife's  statements 
as  to  the  seat  of  the  convulsions  were  not  always  the  same.  Some- 
times she  thought  they  were  confined  to  the  right  side  and  at 
another  time  she  would  say  that  she  observed  them  on  the  left 
side.  Ten  months  before  he  died  he  developed  hemiplegia  on  the 
right  side.  The  paralysis  was  at  first  very  slight,  but  it  gradually 
progressed.  Since  the  onset  of  the  paralysis  the  wife  noticed  a 
gradually  oncoming  change  in  the  patient's  mentality.  He  became 
at  first  listless,  inattentive,  then  he  began  to  be  careless  about 
his  habits.  He  would  spit  on  the  floor,  would  not  change  his  under- 
wear for  two  weeks  at  a  time,  would  soil  his  clothes  when  in  the 
toilet  (prior  to  his  present  illness  he  was  exceedingly  particular 
about  cleanliness  and  neatness).  When  reproached  he  would  laugh 
and  agree  that  he  was  wrong,  but  would  soon  forget  it.  His  memory 
began  to  fail  about  a  year  ago.  INIistakes  were  noticed  in  writing 
letters:  he  would  omit  letters  and  sentences.  He  began  to  forget 
names.  He  could  not  recollect  voluntarily  facts  of  importance, 
such  as  business  transactions  and  money  matters.  On  one  occasion 
he  received  several  checks,  and  a  half-hour  later  they  could  not 
be  found.  They  were  recovered  the  next  day  in  the  ^'estibule  of 
his  house  on  the  floor  near  the  hall  stand.  Shortly  afterward  the 
wife  noticed  a  difficulty  of  expressing  himself:  his  speech  became 
thick  and  certain  letters  could  not  be  pronounced  clearly. 

When  he  presented  himself  for  examination  three  months  before 
he  died  I  observed  the  following  conditions:  He  was  distinctly 
hemiplegic  on  the  right  side.  His  paralysis,  however,  was  not 
pronounced.  The  leg  was  only  slightly  dragged  when  he  walked. 
There  was  no  marked  rigidity  in  the  arm  and  leg;  ne^•ertheless, 
the  power  of  both  was  considerably  diminished.  The  right  knee- 
jerk  was  increased;  there  was  no  ankle-clonus;  Babinski  and  para- 
doxical reflexes  were  present  on  the  right.  The  biceps  and  triceps 
reflexes  of  the  right  arm  were  increased  when  compared  with  the 
left  side.  There  was  a  slight  deviation  of  the  face  to  the  right.  The 
pupils  were  unequal:  right  larger  than  left;  their  contours  were 
irregular.  The  right  pupil  reacted  somewhat  sluggishly  to  light; 
both  reacted  well  to  accommodation.  A  slight  ptosis  was  observed 
on  the  right  side.  The  right  eyeball  was  somewhat  protruded.  An 
ophthalmoscopic  examination  show^ed  a  dilatation  of  the  blood- 
vessels in  both  retinae,  but  no  profound  changes  in  the  papillae. 
The  state  of  the  patient's  mentality  did  not  permit  to  determine 
whether  there  was  diplopia  or  not.    Ocular  palsies  were  not  present, 
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with  the  exception  of  a  shght  weakness  of  the  left  external  rectus. 
The  hands  and  tongue  were  affected  with  a  fine  tremor.  There 
was  some  ataxia  of  the  upper  extremities.  The  stereognostic 
sense  was  preserved  in  the  right  hand,  but  he  was  unable  to  name 
all  the  objects  placed  in  it.  Asymbolia  was  therefore  present  for 
some  objects.  The  general  sensibility,  objective  and  subjective, 
was  affected  on  the  right  side.  Touch,  pain,  and  temperature  were 
markedly  diminished  on  the  entire  right  side,  face  included.  Besides, 
the  patient  frequently  complained  of  severe  pain  in  his  right  arm 
and  leg.  Considering  the  slightness  of  the  motor  paralysis,  the 
case  so  far  presented  a  thalamic  s}Tnptom-group. 

The  sphincters  were  both  involved.  Involuntary  micturition 
occurred  quite  frequently.    Constipation  was  obstinate. 

The  patient's  mentality  suggested  strongly  paresis.  His  facies 
was  drawn;  his  answers  were  slow  and  delayed;  the  speech  was 
typically  paretic,  slow  with  special  stoppage  on  letters  r  and  m. 
He  looked  weak  and  exhausted,  and  at  the  same  time  he  would  say, 
"I  feel  fine;  nothing  ails  me."  He  was  unable  to  realize  the  para- 
doxical relation  between  his  condition  and  answers.  At  times  he 
would  clear  up  and  appear  brighter,  but  this  improvement  would 
not  last  long.  His  memory  was  decidedly  deficient.  He  was  unable 
to  recollect  events  of  two  or  three  days  past.  He  would  frequently 
call  his  wife  by  a  different  name.  He  could  not  tell  what  he  ate 
two  or  three  hours  before.  Dulness  was  very  conspicuous.  AVhen 
interrogated,  he  would  stare  for  a  while  before  he  would  reply, 
and  then  the  answers  were  sometimes  without  any  relation  to  the 
■  questions  asked. 

The  condition  as  just  described,  including  the  physical  as  well 
as  the  mental  sjTnptoms,  suggested  strongly  the  diagnosis  of 
paretic  dementia.  Soon,  however,  the  clinical  picture  commenced 
to  change. 

He  began  to  complain  of  severe  headache.  Formerly  he  had 
headache  only  at  the  time  of  an  epileptic  seizure,  but  presently 
it  occurred  quite  frequently  and  irrespective  of  attacks.  The 
patient  began  to  have  vomiting  spells.  In  the  last  month  tiiey 
occurred  daily  and  independently  of  food.  His  mentality  became 
more  and  more  deeply  aft'ected.  He  had  to  be  fed,  he  ceased  to 
recognize  distinctly  his  surroundings.  The  headache  became 
intense,  so  that  he  could  not  sleep;  he  groaned  continuously.  The 
epileptic  attacks  became  very  frequent.  The  hemiplegia  became 
deeper.  The  vomiting  became  almost  continuous.  Finally  coma 
set  in  and  the  patient  expired  after  several  violent  convulsi\e  attacks 
rapidly  succeeding  each  other. 

While  under  my  observation  during  the  last  three  months  of 
his  life  the  patient  was  kept  in  Ix'd  with  the  exception  of  occasional 
brief  intervals.  Thus  opportunity  was  given  to  study  him  from 
every  stand-point.    Except  the  liver,  which  was  enlarged,  the  other 
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internal  organs  were  found  intact.  The  urine  at  first  contained 
albumin,  which  later  disappeared  entirely.  The  blood  examination 
as  to  its  physical  properties  was  normal.  In  view  of  the  clinical 
evidences  of  paretic  dementia  a  Wassermann  test  was  made  before 
any  treatment  was  instituted,  on  the  blood-serum  and  cerebro- 
spinal fluid.     To  my  great  surprise  the  result  was  negative.     A 


Fig.    1. — Mixed-cell  sarcoma  in  the  basal  gauylia  uf  left  hemisphere. 


b 


month  later  the  test  was  repeated,  and  again  the  reaction  was 
negative.  The  cytological  examination  of  the  cerebrospinal  fluid 
showed  the  presence  of  a  number  of  lymphocytes  and  a  few  poly- 
nuclear  cells.  Each  lumbar  puncture  showed  a  marked  increase 
of  pressure  in  the  subarachnoid  cavity,  as  the  cerebrospinal  fluid 
emerged  with  great  force. 

The   negative   Wassermann   reaction,   in   spite  of  the  distinct 
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clinical  symptoms  of  paresis,  made  me  reject  the  latter  diagnosis. 
Subsequent  events  mentioned  above  proved  the  case  to  be  one  of 
cerebral  neoplasm  simulating  paredic  dementia. 

Autopsy  performed  twenty-four  hours  after  death  revealed  the 
following:  The  heart,  lungs,  and  kidneys  were  apparently  normal. 
The  liver  was  enlarged  and  hard.  The  scalp  and  skull  were  of 
normal  thickness,  and  presented  no  abnormalities.  The  dura 
was  pale  and  the  vessels  were  bloodless.  A  noticeable  feature  of 
the  dura  was  its  thickness  and  resistance  to  cutting.  On  the  left 
side,  in  front  of  the  anterior  end  of  the  longitudinal  fissure,  the 
brain  protruded  in  spots  through  the  dura.  This  area,  of  the  size 
of  about  a  square  inch,  resembled  a  leaf  which  was  moth-eaten; 
the  dura  covering  this  area  was  extremely  thin. 

The  brain  was  remarkably  dry,  and  there  was  little  fluid  after 
its  removal.  A  tumor  was  found  at  the  base  of  the  left  hemisphere 
of  about  the  size  of  an  almond.  It  resembled  a  convolution  which 
had  been  pushed  out  from  above  downward  and  from  behind  to 
the  left  of  the  pons  (Fig.  1). 

The  cord  w'as  apparently  normal.  A  transverse  anteroposterior 
section  of  the  brain  revealed  a  large  tumor  within  the  basal  ganglia 
of  the  left  hemisphere,  destroying  the  largest  part  of  the  caudate 
and  lenticular  nuclei,  also  the  adjacent  part  of  the  optic  thalamus, 
pushing  backward,  forward,  and  externally  the  neighboring  tissues. 
The  tumor  extended  downward  to  the  base,  where  it  appeared 
on  the  side  of  the  pons  covered  by  the  cortical  substance.  Hist- 
ologically the  tumor  presented  a  mixed-celled  sarcoma.  Below  the 
tumor  the  tracts  were  in  a  state  of  degeneration. 

Case  II. — H.  S.,  aged  thirty-one  years,  a  watchmaker,  was 
apparently  well  until  the  age  of  twenty-three.  At  that  time  the 
following  symptom?  developed  gradually:  ptosis  of  the  left  upper 
eyelid;  diplopia;  diminution  of  visual  acuity  of  the  left  eye;  vertigo; 
headache.  The  mental  phenomena  consisted  of  frequent  attacks 
of  loss  of  consciousness  followed  by  a  confusional  state  lasting  two 
to  three  weeks  at  the  time.  The  patient  also  showed  a  fine  intention 
tremor  of  the  hands  and  of  the  tongue.  This  condition  lasted  five 
years,  during  which  the  diagnosis  of  paretic  dementia  was  made 
by  several  competent  men. 

At  that  time  he  began  to  develop  the  following  symptoms: 
Bitemporal  hemianopsia,  optic  atrophy  in  the  left  eye  and  optic 
neuritis  in  the  right  eye.  Further  examination  revealed  strikingly 
infantile  genitalia  and  lack  of  sexual  desire.  Soon  a  descending 
right  hemiplegia  made  its  appearance.  The  patient  began  to  increase 
in  weight;  he  became  markedly  adipose,  so  that  six  months  before 
he  died  he  weighed  235  pounds.  He  became  enormous.  The  attacks 
of  unconsciousness  continued,  and  they  were  followed  by  prolonged 
confusional  states  as  before.  The  ailiposity,  the  biteni]ioral  hemi- 
anopsia,   with    increasing    blindness,  the    infantile    genitalia — all 
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finally  suggested  an  angiosarcoma  of  the  pituitary  body  which 
was  verified  by  autopsy  (Fig.  2).  For  a  long  time  the  case  presented 
the  picture  of  paresis  until  the  characteristic  eye  symptoms  and 
the  adiposity  began  to  make  their  appearance.^ 


Fig.  2. — Tumor  of  pituitar>-  body  (angiosarcoma). 

Case  III. — An  Italian  boy,  aged  sixteen  years,  presented  for  a 
long  time  headache,  gradual  loss  of  sight,  ataxic  gait,  loss  of  knee- 
jerks,  and  Achilles  tendon  reflexes  on  both  sides,  with  Babinski 
on  one  side  and  paradoxical  sign  on  both  sides.  The  eyes  soon 
showed  a  high  degree  of  papillitis.  The  patient's  speech  was  slow. 
Mentally  he  presented  a  marked  dulness,  apathy,  and  indifference 


'Jour.  Amer.  Med.  Assoc,  1912,  lix,  171. 
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to  surroundings.  An  operation  failed  to  relieve  him  (Fig-  3).  At 
autopsy  a  large  round-celled  sarcoma  was  found  wedged  m  between 
the  frontal  lobe  and  the  insula  of  the  left  hemisphere.^ 


Fio    3  -Tumor  (round-cell  sarcoma)   ^v«lged  in  h.twccn  th.;  left   frontal  aaJ 
t<-niporal  lobes,  penetrating  the  lateral  ventricle. 

^Vhile  the  frontal  lobe  of  the  left  hemisphere  surtered  considerable 
compression,  nevertheless  the  mental  manifestations  consisted 
onlv  of  mental  dulness  and  indifference.  ^Ve  have  seen  above  the 
tendency  of  some  writers  to  lay  especial  stress  on  the  frontal  lobe 
and  to  find  especiallv  grave  symptoms  which  could  be  considered 
as  pathognomonic  of  an  involvement  of  this  particular  portion  ot 
the  brain.     This  case  speaks  emphatically  against  such  a  view. 

•  New  York  Mod.  Jour.,  January,  1013. 
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PERIPHERAL  PIGMENTATION  OF  THE  CORNEiE,  ASSOCI- 
ATED WITH  SYMPTOMS   SIMULATING  MULTIPLE 
SCLEROSIS. 

By  T.  B.  Holloway,  M.D., 

PHILADELPHIA. 

In  1902  Kayser  referred  to  a  peripheral  annular  pigmentation 
of  each  cornea  in  a  patient  whose  nervous  symptoms  seemed  to 
warrant  a  diagnosis  of  multiple  sclerosis,  and  in  the  further  course 
of  the  disease  diabetes  and  pigmentation  of  the  skin  developed. 
Since  the  first  report  by  Kayser,  the  histories  of  several  other  cases 
showing  analogous  ocular  and  nervous  manifestations  have  been 
recorded.  Recently  the  condition  has  been  especially  studied  and 
discussed  by  Fleischer. 

The  clinical  findings  in  the  patient  whose  history  is  recorded 
below  warrants  the  inclusion  of  this  case  in  this  particular  group. 

]Mc  G.,  aged  twenty-seven  years,  was  admitted  to  the  University 
Hospital  on  the  service  of  Drs.  Charles  K.  ^Nlills  and  William  G. 
Spiller,  December  12,  1912,^  complaining  of  loss  of  control  of  his 
arms  and  voice. 

History  of  Present  Condition.  The  patient  stated  that  he  was 
perfectly  well  until  the  latter  part  of  ^Nlarch,  1910,  at  which  time 
he  noted  that  the  right  hand  would  tremble  and  shake  when  he 
attempted  to  write,  ^^^len  writing  it  was  necessary  for  him  to 
steady  the  right  hand  with  the  left,  and  in  a  few  months  he  was 
compelled  to  give  up  this  method  and  do  his  writing  with  his  left 
hand.  In  July,  1911,  his  voice  became  somewhat  affected,  so  that 
he  talked,  as  he  expressed  it,  as  "one  who  is  afraid  to  speak."  On 
December  25,  1911,  he  first  became  aware  that  the  left  hand  was 
becoming  affected  in  the  same  manner  as  the  right.  P'rom  that 
time  on  the  tremor  increased  in  extent  and  severity,  until  at  the 
present  time  he  is  not  able  to  button  his  clothes,  brush  his  hair, 
or  feed  himself.  This  tremor  disappears  when  he  is  quiet  or  after 
he  has  been  in  bed  for  a  few  minutes.  In  the  summer  of  1912  he 
first  noticed  that  his  head  would  start  to  shake,  especially  when  he 
would  talk.  This  also  has  increased  in  the  past  few  months.  For 
the  past  year  there  has  been  a  jumping  sensation  in  the  muscles 
of  his  legs,  as  if  they  were  contracting  suddenly,  but  he  has  felt 
no  loss  of  power,  pain,  or  loss  of  control.  This  only  occurs  when 
he  is  lying  in  bed  or  sitting  still,  never  when  walking.    Otherwise 

>  This  patient  was  first  seen  by  me  late  in  the  summer  of  1912,  through  the  courtesy  of 
Dr.  A.  C.  Sautter.  He  was  then  under  treatment  at  the  German  Hospital,  and  had  been 
referred  to  the  service  of  Dr.  W.  T.  Shoemaker,  for  ocular  examination,  where  be  came 
under  the  observation  of  Dr.  Sautter.  He  was  exhibited  at  the  April,  1913,  meeting  of  the 
Philadelphia  Neurological  Society. 
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the  patient  feels  perfectly  well;  he  has  not  lost  in  weight;  sleeps  well; 
in  fact,  is  rather  drowsy  all  the  time.  He  never  has  headache, 
but  has  some  dizziness  when  rising  from  bed  or  from  a  stooping 
position.  His  appetite  is  good;  his  bowels,  as  a  rule,  are  regular, 
but  for  the  last  month  he  has  been  somewhat  constipated.  There 
are  no  cardiac  or  respiratory  symptoms. 

Previous  Medical  History.  He  has  had  the  usual  diseases  of 
childhood.  Since  a  boy  he  has  been  subject  to  vague  rheumatic 
pains  in  the  left  arm  and  leg.  No  other  sickness  except  gonorrhea 
a  number  of  years  go,  which  persisted  for  one  year.  He  denies 
syphilis.  He  never  sustained  any  injuries  and  never  had  any 
traumatic  or  inflammatory  ocular  condition. 

Social  History.  He  has  been  a  painter  for  the  last  fourteen  years, 
but  has  seldom  used  white  lead,  and  none  in  recent  years,  his  work 
calling  for  varnish.  Mostly  all  of  his  work  has  been  done  in  the 
open.  He  has  used  tobacco  to  excess.  Since  the  summer  of  1912 
he  has  drunk  very  little,  but  prior  to  that  he  averaged  seven  or 
eight  glasses  of  beer  a  day. 

Family  History.  Negative.  No  history  of  nervous,  cardiac, 
renal,  or  lung  trouble. 

Physical  Examination.  The  patient  is  a  large-framed  individual, 
with  good  musculature;  well  nourished;  no  stigmas  of  hereditary 
lues.  The  face  presents  a  distinctly  dusky  appearance,  but  the 
scalp  is  not  affected.  There  is  a  suggestion  of  a  fine  capillarity 
over  the  cheeks  and  nose.  On  both  legs  over  the  anterior  and  outer 
surfaces  there  are  large  areas  of  brownish-yellow  pigmentation, 
occurring  in  blotches.  He  thinks  this  has  been  present  for  about 
ten  years.  There  are  no  evidences  of  edema.  The  skin  is  soft  and 
moist.  The  peripheral  arteries  are  not  sclerosed.  The  pulse  is 
slow  and  full  and  of  fair  tension. 

Nervous  System.  The  gait  is  normal.  Station  is  good.  There 
is  a  questionable  tendency  to  Romberg's  sign.  The  patellar,  biceps, 
and  triceps  reflexes  are  somewhat  exaggerated,  but  equal  on  the 
two  sides.  No  ankle  clonus;  no  Babinski  sign.  No  change  in  the 
abdominal  or  cremasteric  reflexes.  There  is  no  disturbance  of 
sensation;  the  muscular  power  of  the  arms  and  legs  is  good.  The 
tongue  when  protruded  is  not  deviated  to  either  side,  but  is  accom- 
panied by  a  slight  tremor.  The  seventh  nerve  is  intact.  Speech  is 
rather  syllabic,  slow,  and  deliberate.  Heel-to-toe  test  is  negative. 
Fingcr-to-nose  test  shows  marked  intention  tremor.  There  is  no 
I)roi)ulsion  or  retrojnilsion.    No  dysphagia. 

General  System.  The  ears  are  apparently  normal;  the  throat  is 
negative;  the  teeth  are  poor;  there  is  no  blue  line.  The  lungs, 
heart,  liver,  spleen,  and  abdomen  are  negative. 

Ocular  Examination.  There  is  no  true  nystagmus,  but  at  the 
extreme  limits  of  the  lateral  rotations  a  faint  nystagmoid  jerk  can 
be  noted.     The  ocular  rotations  are  not  impaireil.     The  pupils 
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are  larger  than  the  average,  but  react  promptly  and  normally  to 
the  various  reflexes.  By  oblique  illumination  an  annular  pigmented 
zone  can  be  noted  about  the  periphery  of  the  cornea  of  each  eye, 
which  produces  a  distinct  contrast  in  color  between  the  covered 
and  exposed  portions  of  the  blue  iris.  With  a  Zeiss  loupe  there 
can  be  noted  an  annular  pigmentation  of  the  cornea  which  appar- 
ently involves  the  deepest  layers.  In  the  right  eye  this  pigmented 
area  is  widest  above  and  to  the  nasal  side,  and  narrowest  below 
and  to  the  temporal  side.  The  width  of  the  involved  area  varies 
from  2  to  3|  mm.  At  the  more  peripheral  portions  it  presents  a 
smoky  or  brownish  appearance,  which  fades  into  a  brownish-green 
as  the  pigment  disappears  in  the  more  central  uninvolved  portions 
of  the  cornea.  The  apparently  clear  central  portion  of  the  cornea 
is  oval.  With  a  Nernst  lamp  and  a  Zeiss  corneal  microscope  there 
is  a  suggestion  of  a  finely  granular  appearance  toward  the  limbus, 
but  this  is  not  pronounced.  The  cornea  is  not  vascularized,  nor 
does  it  show  any  opacities  that  might  be  the  result  of  congenital 
or  inflammatory  conditions.  No  pathological  changes  could  be 
seen  in  the  iris.  With  the  opthalmoscope  no  opacities  were  seen 
in  the  lens  or  vitreous.  The  disks  were  nearly  round,  suggestive 
of  a  reddish-gray  type,  but  no  pallor  of  the  temporal  sector  was 
seen;  no  evidences  of  neuritis.  There  were  no  vascular  changes, 
and  the  choroid  and  retina  were  healthy.  The  fields  for  form  and 
colors  were  normal,  and  no  scotoma  could  be  elicited  either  by  the 
ordinary  perimetric  examination  or  by  Bjerrum's  method. 

O.  D.  =  .50  pp.  13.5  cm.,  with  +  .25  cyl.  ax.  180  =  f  +. 

O.  S.    =  .50  pp.  13.5  cm.,  with  +  .25  cyl.  ax.  165  =  f  +. 

Progress  of  the  Case. — December  16,  1912.  Urine:  cloudy  and 
straw  colored;  sp.  gr.,  1011;  alkaline;  faint  trace  of  albumin;  sugar 
negative;  bile,  urobilin,  and  indican  negative;  casts,  mucus,  and 
red-blood  corpuscles  negative;  occasional  white  corpuscles;  amor- 
phous phosphates  and  urates. 

Blood,  lied  corpuscles,  4,330,000;  white  corpuscles,  7100; 
hemoglobin,  75  per  cent.;  polynuclear,  65;  lymphocytes,  28;  transi- 
tional, 2;  eosinophiles,  5. 

Blood  Pressure.     Systolic,  125;  diastolic,  80. 

Lemdose  Test.  December  19:  65  grams  of  levulose  in  200  c.c. 
of  water  were  given  on  a  fasting  stomach  and  the  urine  collected 
every  hour  for  five  hours.  P]xcept  for  the  third-hour  test,  which  was 
spoiled,  a  positive  reaction  was  obtained  for  each  examination. 
(Dr.  F.  G.  Sproul.) 

Wasserviann  Test.     Negative. 

December  21.  Examination  by  Dr.  O.  H.  P.  Pepper  confirmed 
the  above  findings,  but  owing  to  several  punctate  bluish  granules 
at  the  gum  margin  an  examination  for  degeneration  of  the  red  cells 
was  suggested.     A  slight  cervical  adenopathy  was  noted. 


238     HOLLOW  ay:  peripheral  pigmentation  of  the  corne.e 

Feces.  Light  brown,  semisolid;  no  fat  or  mucus;  occult  blood 
negative;  slight  trace  of  bile;  plant  cells,  muscle  fibres,  epithelium, 
leukocytes,  bacteria,  yeasts,  crystals,  and  debris. 

Blood  examination  for  basic  degeneration  was  negative. 

December  23.  Stomach  contents:  specimen  a  creamy,  turbid 
fluid,  with  granular  sedimept  and  brown  specks.  Free  HCl,  60 
per  cent,  (dimethylamidobenzol) ;  total  acid,  75  per  cent.;  lactic 
acid,  0;  occult  blood,  negative;  starch,  yeast,  bacteria,  leukocytes, 
Oppler-Boas  were  negative. 

February  6, 1913.  Levulose  test  by  Dr.  J.  Gordon  Saxon:  With 
40  grams  of  levulose  a  typical  reaction  to  resorcin  was  obtained 
for  six  hours;  this  was  confirmed  by  spectroscopic  examination. 
With  30  grams  of  levulose  there  was  a  similar  result. 

]March  16.  A  test  for  increased  sympathetic  tonus  was  made 
by  Dr.  Arthur  Hopkins  and  gave  a  positive  result.  A  hypodermic 
ingection  of  ten  minims  of  adrenalin  (1  to  1000)  was  given  and 
the  case  observed  during  the  following  hours.  The  blood-pressure 
was  raised  IS  points;  marked  tremor  provoked;  sugar  tolerance 
markedly  reduced  and  lymph(5cytes  increase  by  13  per  cent. 

A  Rontgenogram  of  the  head  by  Dr.  H.  K.  Pancoast  was  negative. 

May  4.  Hemoglobin,  70  per  cent.;  red-blood  cells,  4,050,000; 
white-blood  cells,  7000. 

During  the  several  months  the  patient  was  under  observation 
there  was  an  improvement  in  his  tremor,  but  aside  from  this  there 
was  practically  no  change.  The  station  and  gait  remained  normal, 
and  no  psychic  phenomena  developed.  Drs.  Hartzell  and  Knowles, 
who  examined  the  skin  lesions,  reported  a  colloid  degeneration  of 
the  skin  of  the  forehead  and  a  mild  t^-pe  of  acne  rosacea  associ- 
ated with  a  pigmentation  of  the  legs,  due  to  blood  pigment,  which 
occasionally  follows  erythematous  eczema. 

In  1910,-  in  an  article  on  corneal  pigmentation,  I  had  occasion 
to  causually  refer  to  this  particular  type  of  pigmentation,  but  at 
that  time  I  had  never  observed  a  case,  and  had  overlooked  a  con- 
tribution to  this  subject  by  Fleischer  in  1909.^  This  observer 
has  especially  studied  the  few  cases  of  this  character  that  have 
been  observed  or  at  least  recorded,  and  has  had  opportunities 
to  study  the  two  cases  that  have  come  to  autopsy,  so  frequent 
references  will  be  made  to  his  findings.  Since  I  could  find  refer- 
ences to  but  five  cases  that  exhibited  this  type  of  corneal  ])ig- 
mentation  it  may  be  well  to  review  these  histories. 

In  1902  Kayser^  reported  from  the  Tiibingeu  (^linic  the  history 
of  a  male,  aged  twenty-eight  years,  who  for  ti\e  years  had  wliat 
was  regarded  as  multiple  sclerosis.  While  the  patient  was  not 
regarded  as  a  confirmed  alcoholic,  the  first  symptoms  develo])ed 
after  alcoholic  excesses.     In  each   eye  there  existed   an   aniuilar 

>  Annals  Ophthal.,  1910.  xix,  685.  >  MQnch.  med.  Woch..  1909.  p.  1121. 

<  Klin    Mon.itsbl.  f.  Augenhcilk..  1902.  xl.  ii.  22. 
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peripheral  pigmentation  of  the  cornea,  which  began  at  the  hmbus 
and  gradually  faded  away  centrally,  so  that  a  central  oval  area  of 
the  cornea  remained  normal.  The  widest  part  of  the  pigmentation 
was  above  and  below,  more  in  the  former  position.  Examination 
with  the  Zeiss  microscope  did  not  reveal  any  abnormalities  at  the 
limbus  or  in  the  cornea  itself,  other  than  the  pigmentation,  which 
was  dense  enough  to  obscure  the  iris.  The  peripheral  portion  was 
noted  to  be  made  up  of  an  accumulation  of  yellowish  granules, 
which  became  finer  and  more  diffuse  centrally  where  the  color 
changed  to  yellowish-green.  This  pigmentation  was  observed  to 
be  deep;  the  superficial  and  middle  layers  of  the  cornea  were  not 
affected.  Fleischer  had  further  opportunities  to  study  this  patient, 
and  has  reported  on  the  later  findings.^  The  patient  was  inter- 
mittently under  obspr^•ation  up  to  the  time  of  his  death  in  May, 
1909.  During  this  period  the  nervous  phenomena  became  worse, 
distinct  psychic  phenomena  occurred,  while  late  in  the  course  of 
the  disease  there  developed  diabetes  and  a  grayish-brown  pigment- 
ation of  the  head  and  hands,  with  grayish  discoloration  over  the 
chest  and  abdomen.  The  liver  was  palpable,  but  not  the  spleen. 
There  was  no  reduction  in  the  visual  acuity,  but  the  pigmentation 
of  the  cornea  increased,  and  there  was  some  lessening  of  the  light 
sense. 

Autopsy.  The  liver  was  rather  small  and  nodular,  the  spleen 
enlarged,  and  the  kidneys  pigmented.  There  was  a  small  localized 
patch  of  thickened  pia  near  the  vertex.  Macroscopically  and 
microscopically  there  were  no  signs  of  multiple  sclerosis.  Micro- 
scopically the  cornea  showed  a  pigmentation  of  Descemet's  mem- 
brane that  extended  centrally  about  1.9  mm.  The  deposit  consisted 
of  rounded  and  angular  greenish-brown  granules  that  appeared 
refractile  at  a  certain  angle.  This  deposit  was  separated  by  a 
clear  space  from  the  entlothelial  cells,  which  were  normal  in  appear- 
ance. The  only  other  structure  of  the  eye  that  presented  any 
pigmentation  was  the  hyaline  membrane  of  the  choroid  or  the 
membrane  of  Bruch.  Here  the  deposit  was  more  marked  than  in 
Descemet's  membrane,  and  the  granules  finer  than  in  the  adjacent 
pigment  epithelium  and  the  pigment  cells  of  the  choroid.  The 
interstices  and  fibres  of  the  eye  muscles  were  pigmented,  as  was 
the  optic  sheath,  but  the  nerve  itself  was  free.  In  the  kidneys  the 
basement  membrane  of  the  urinary  tubules  were  especially  pig- 
mented. In  the  liver  the  pigment  was  found  in  the  interacinal 
connective  tissue.  There  were  evidences  of  degeneration  of  the 
liver  cells  and  proliferation  of  the  connective  tissue.  The  spleen 
was  markedly  pigmented,  especially  in  the  trabeculse  and  walls 
of  the  bloodvessels,  and  also  in  the  pulp,  but  here  it  was  mostly 
extracellular.     In  the  intestines  the  pigment  was  present  in  the 

(  Bericbt  der  Opbthalmologiscben  Gesellschaft,  Heidelberg,  1908,  p.  128. 
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vessel  walls  and  in  the  circular  muscle.  The  connective  tissue  of 
the  heart  was  pigmented,  while  in  the  skin  the  basal  layer  of  epi- 
thelium was  affected,  also  the  connective  tissue  of  the  hair  follicles 
and  the  basement  membrane  of  the  sweat  glands.  The  pia  was 
pigmented,  but  the  lungs  were  free.  The  adrenals  were  normal. 
The  condition  of  the  pancreas  was  not  described. 

In  the  following  year  Fleischer^  at  the  same  clinic  observed  two 
similar  cases.  This  first  patient  was  a  male,  aged  twenty-nine 
years,  with  a  kyphosis.  Venereal  disease  was  denied  and  there 
was  no  history  of  alcoholism.  The  patient  had  a  high  hyperopia, 
congenital  amblyopia,  and  horizontal  nystagmus.  Nervous  symp- 
toms in  the  form  of  an  intention  tremor  first  appeared  a  year  before. 
This  patient  had  the  same  type  corneal  j)igmentation  as  above 
described.  His  neurological  condition  was  regarded  as  pseudo- 
sclerosis. The  patient  later  developed  distinct  psychic  changes  and 
an  intermittent  glycosuria.    He  died  in  February,  1906. 

Autopsy.  The  consistency  of  the  liver  was  increased,  its  surface 
nodular,  and  on  section,  increase  of  the  connective  tissue  was 
noted.  There  were  evidences  of  slight  chronic  emphysema  and 
bronchitis.  The  cardiac  muscle  showed  some  degeneration,  the  left 
ventricle  was  hypertrophied  and  the  aorta  and  coronary  arteries 
were  atheromatous.  The  spleen  was  enlarged.  In  the  stomach 
there  was  a  copious  hemorrhage  and  the  scar  of  a  cicatrized  ulcer. 
In  the  brain  the  lateral  ventricles  were  dilated,  there  were  evidences 
of  a  chronic  external  pachymeningitis  and  chronic  leptomeningitis, 
but  discolored  sclerotic  patches  or  focal  brain  lesions  were  not 
found.  No  mention  was  made  of  the  condition  of  the  adrenals  or 
pancreas,  and  no  microscopic  examination  was  made. 

The  second  case  was  a  male,  aged  thirty-one  years.  The  left 
eye  had  been  enucleated,  owing  to  severe  corneal  ulceration  second- 
ary to  dacryocystitis,  but  unfortunately  no  microscopic  examination 
had  been  made.  The  right  eye  presented  the  type  of  corneal  pig- 
mentation now  under  discussion.  Nervous  symptoms  had  existed 
for  two  or  three  years,  and  were  attributed  to  mu'tiple  sclerosis. 

The  fourth  case  was  observed  by  Salus."  The  patient  was  a 
male,  aged  thirty-two  years,  who  had  been  afiVctcd  with  nervous 
symptoms  for  a  number  of  years.  When  seen  in  February,  1908, 
there  was  noted  an  annular  brownish-green  pigmentation  of  the 
cornea^,  which  presented  a  granular  aj^earance  when  studied  with 
the  Zeiss  microscope.  The  neurological  condition  was  regarded 
as  multiple  sclerosis. 

At  the  conclusion  of  Fleischer's"^  most  recent  article  he  has 
bricfh'  referred  to  a  fifth  case  that  has  been  observed  hx  Gallus, 


•  Klin.  Monnt^bl.  f.  Aiigrnlieilk.,  1<»0.{.  xli,  p.  4S9. 

'  Medizinisohe  Klinik.  190S.  iv,  495. 

'  Dcutsch.  Zeitsch.  f.  Nervenheilk..  1912,  xUv.  17U. 
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as  well  as  Westjjhal.^  This  patient  was  a  girl,  aged  nineteen  years, 
who  had  greenish  discoloration  of  the  cornete  and  a  tremor  resembl- 
ing that  seen  in  pseudosclerosis,  but  up  to  the  time  of  his  re])ort 
no  discoloration  of  the  skin  or  diabetes  had  developed. 

Among  the  patients  so  far  affected  all  ha\e  been  young  adults, 
and  five  of  the  six  patients  were  males.  Several  of  the  case  histories 
make  reference  to  preceding  rheumatic  affections  or  pains  in  the 
extremities  and  in  one  case  there  existed  prolonged  gastric  dis- 
turbance some  time  prior  to  the  onset  of  the  disease.  In  Kayser's 
case  the  symptoms  first  developed  after  alcoholic  excesses;  Salus' 
patient  attributed  his  to  exposure  to  cold.  No  probable  cause 
could  be  found  for  the  other  cases.  The  fact  that  the  patient  whose 
history  is  above  recorded  w'as  a  painter  seems  to  be  significant, 
but  he  used  lead  but  little  in  his  work,  and  not  at  all  for  the  past 
few  years;  there  was  no  history  of  colic  and  no  basic  degeneration 
of  the  red  cells.  He  was,  however,  a  consistent  beer-drinker,  and 
in  the  use  of  varnishes  would  be  exposed  to  methyl  alcohol;  however, 
there  is  no  history  or  ocular  indications  of  any  acute  intoxication 
from  this  latter  substance,  but  the  possibility  of  some  influence 
brought  about  by  the  frequent  use  and  handling  of  this  substance 
cannot,  of  course,  be  denied.  The  most  conspicuous  symptom  and 
the  one  that  has  been  constant  in  all  the  cases  has  been  the  marked 
coarse  intention  tremor  affecting  the  arms  and  head  in  all  cases, 
and  in  some  the  lower  extremities  as  well.  In  Fleischer's  first 
case  and  in  the  one  here  recorded  the  gait  was  normal,  but  in  the 
others  it  became  rather  spastic.  In  all  of  the  cases  the  cranial  nerves 
were  normal.  Fleischer  in  speaking  of  Kayser's  case  states  that 
the  speech  was  not  scanning  in  type,  but  owing  to  the  tremor  it 
was  difficult;  in  the  patient  whose  history  is  here  recorded  the 
speech  was  certainly  aft'ected  more  than  could  be  accounted  for 
by  the  tremor  alone,  and  further  no  change  was  noted  when  the 
patient  was  quiet.  Kayser's  and  Fleischer's  first  patient  were  the 
only  ones  to  develop  psychic  phenomena,  and  in  each  instance 
this  change  was  pronounced.  The  knee-jerks  were  exaggerated  in 
Kayser's  and  Fleischer's  second  case,  as  well  as  in  the  case  above 
mentioned,  but  in  Fleischer's  first  case  they  were  normal.  In 
Salus'  case  they  were  absent.  Ankle  clonus  was  intermittently 
present  in  Kayser's  case;  Salus  does  not  refer  to  it;  while  in  the 
other  cases  it  was  absent.  The  abdominal  and  cremasteric  reflexes 
were  absent  in  Salus'  case  and  were  afl'ected  late  in  Kayser's  case; 
in  the  other  cases  no  change  w'as  observed.  Salus  does  not  refer 
to  Babinski's  sign,  but  in  the  other  cases  it  was  absent.  In  Kayser's 
case  the  head  and  hands  presented  a  grayish-brown  pigmentation 
of  the  skin,  while  there  was  some  grayish  discoloration  over  the 

'  Since  forwarding  this  manuscript  to  the  editor,  I  have  found  reference  to  a  recent  article 
by  Westphal  (Archiv  f.  Psychiatric  und  Nervenkrankheiten,  1913,  li,  Heft  1).  but  at  the 
present  writing  the  original  is  not  available. 
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chest  and  abdomen.  While  I  did  not  find  any  reference  to  skin 
pigmentation  in  the  history  of  Salus'  case,  Fleischer  states  a  brownish 
pigmentation  of  the  head  was  observed.  The  condition  of  the  face 
and  legs  in  the  case  here  recorded  has  been  referred  to  above. 
Glycosuria  has  been  observed  twice,  and  in  a  third  case,  while 
there  was  no  glycosuria,  there  did  exist  a  decided  reduction  in  the 
sugar  tolerance. 

All  of  these  cases  showed  the  same  type  of  cornea  pigmentation. 
A  deep  annular  pigmentation  beginning  at  the  limbus,  appearing 
brownish  green  in  color,  and  in  its  denser  peripheral  portion  present- 
ing a  "smoky"  appearance.  It  can  readily  be  overlooked,  and  in 
brown  irides  would  be  especially  difficult  to  detect,  even  by  a  trained 
observer.  It  is  also  well  masked  by  a  mydriatic,  owing  to  the 
retraction  of  the  iris  behind  the  pigmented  area.  Its  true  character 
can  only  be  detected  with  a  loupe.  Aside  from  the  pigmentation 
it  can  be  said  that  in  all  cases  the  eyes  were  negative,  and  did  not 
show  the  changes  so  frequently  present  in  cases  of  true  multiple 
sclerosis.    The  vision  remained  unaffected. 

In  the  two  cases  that  have  come  to  autopsy  there  existed  a 
cirrhosis  of  the  liver,  associated  with  splenic  enlargement  and 
other  changes  already  alluded  to. 

Remarks.  The  diverse  and  complex  character  of  the  symptoms 
exhibited  by  the  patients  who  have  shown  this  type  of  corneal 
pigmentation  makes  the  study  of  this  group  of  cases  most  interesting. 
Kayser  at  the  time  of  his  report  regarded  the  pigmentation  of 
the  cornea  as  congenital.  Fleischer  in  the  following  year,  while 
he  called  attention  to  the  association  of  the  corneal  condition  with 
symptoms  of  multiple  sclerosis,  was  doubtful  of  their  direct  con- 
nection, although  he  did  not  exclude  the  possibilities  of  the  pigment- 
ation being  an  acquired  condition.  In  a  later  brief  reference^"  to 
it  he  stated  that  he  believed  it  to  be  in  some  way  connected  with 
the  debilitated  condition  of  the  patients.  Salus  believed  the 
neurological  condition  to  be  multiple  sclerosis,  and  suggested  that 
Fleischer's  case,  regarded  as  pseudosclerosis,  was  also  one  of  multiple 
sclerosis,  and  he  believed  there  was  an  undoubted  connection 
between  the  corneal  pigmentation  and  the  nervous  symptoms.  He 
called  attention  to  the  fact  that  the  pigmentation  most  closely 
resembled  blood-staining  of  the  cornea,  and  based  his  suggestion 
on  the  work  of  Lapinski  in  reference  to  degeneration  of  the  vessels 
in  lesions  of  the  sympathetic,  he  thought  it  jiossible  that  owing 
to  innervation  disturbances  in  the  canal  of  Schlemm  there  resulted 
a  slow  filtration  from  this  canal  and  imbibition  of  the  coloring 
matter  of  the  blood  by  the  deeper  layers  of  the  cornea.  While 
the  incoin])l(>te  autopsy  on  Fleischer's  case  in  ll)l)()  gave  some 
suggestion  of  the  complex  character  of  some  or  possibly  all  of  these 

">  Klin.   Monntsbl.  f.   AuK.-nli.-ilk..  1008.  xlvi.  91. 
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cases,  it  was  not  until  opportunities  were  offered  for  more  careful 
study  in  the  case  first  observed  by  Kayser  that  a  pigmentation  of 
the  internal  organs  was  definitely  demonstrated.  Fleischer  has 
made  a  most  painstaking  study  of  this  case,  and  in  his  recent  able 
contribution  has  discussed  the  various  phases  of  the  conditions 
presented. 

Since  in  both  of  the  cases  that  came  to  autopsy  there  had  existed 
a  glycosuria,  with  the  postmortem  findings  of  cirrhosis  of  the  liver 
and  enlarged  spleen,  associated  with  marked  widespread  pigmen- 
tation of  the  internal  organs  in  the  one  case,  and  in  the  other 
(Fleischer's)  the  macroscopic  examination  intimate  the  possibility 
of  analogous  pigmentation,  the  possibility  of  a  hemochromatosis  or 
bronzed  diabetes  was  immediately  suggested. 

The  pathogenesis  of  hemochromatosis  is  still  obscure.  Probably 
the  most  prevailing  opinion  is  that  the  pigmentation  is  the  primary 
condition;  Letulle^^  has  regarded  the  diabetes  as  the  original  factor, 
while  Potter  and  Milne^-  state  that  "it  would  seem  as  if  today  we 
are  warranted  in  stating  only  that  cirrhosis  of  the  liver  is  the 
primary  condition;  that  the  hemochromatosis,  always  in  slight 
degree  in  liver  cirrhosis,  is  in  some  cases  very  excessive,  and  causes 
a  general  pigmentation  which  eventually  also  involves  the  skin; 
and  finally,  that  the  whole  process  is  not  any  definite  symptom- 
complex,  but  a  chain  of  circumstances  which  rarely  seems  to  be 
completed."  On  the  other  hand,  Sprunt,'-^  supporting  the  opinion 
of  Opie,^*  regards  it  as  a  distinct  morbid  entity,  and  states  there  is 
no  evidence  of  any  abnormal  blood  destruction.  He  considers  it 
a  metabolic  disease,  "manifested,  especially,  by  a  change  in  the 
chromogenic  groups  of  the  proteid  molecule  with  the  deposition 
of  pigments,  and  believes  that  the  fibrosis  of  the  Various  organs  is 
dependent  upon  pigmentary  degeneration  and  the  accumulation 
of  pigment  in  the  interstitial  tissue. 

In  the  case  so  thoroughly  studied  by  Fleischer,  instead  of  finding 
the  iron-containing  hemosiderin  and  the  iron-free  hemofuscin, 
which  characterize  cases  of  hemochromatosis,  he  found  a  pigment 
that  did  not  give  the  usual  reactions  of  these  pigments,  and  its 
exact  character  has  not  been  definitely  determined,  although  he 
believes  the  pigment  to  be  a  blood  derivative.  For  the  exact 
chemical  properties  of  the  pigment  found,  the  reader  is  referred  to 
Fleischer's  recent  article.  Owing  to  the  conflicting  reports  concern- 
ing the  character  of  the  pigment  present  in  this  case,  its  careful 
study  has  added  but  little  if  any  to  our  meager  knowledge  concerning 
the  physiological  and  pathological  body  pigmentations. 

While  this  group  of  cases  has  certain  symptoms  in  common  with 
those  found  in  hemochromatosis,  reference  to  some  of  the  more 

"  Cited  by  Potter  and  Milne.  -         "  Amer.  Jour.  Med.  Sci.,  Januar>',  1912. 

"  Archives  of  Internal  Medicine,  1911,  viii,  p.  75. 
"  Trans.  Assoc.  Amer.  Phys.,  1899.  xlv,  253. 
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convenient  articles  bearing  on  the  latter  subject,  such  as  those 
contributed  by  Opie,  Blumer,^^  Potter  and  ]\Iilne,  and  Sprunt, 
failed  to  reveal  any  reference  to  cases  associated  with  nervous 
phenomena  such  as  characterized  these  cases,  and  no  reference  is 
made  to  any  corneal  pigmentation  that  has  been  observed;  on  the 
other  hand,  Fleischer  shows  that  the  ocular  microscopic  findings 
are  quite  different. 

This  same  observer  also  considered  the  possibility  of  poisoning 
by  various  metals  especially  silver,  and  pointed  out  certain  resem- 
blances to  cases  of  manganese  poisoning.  As  to  the  latter  substance, 
this  can  be  definitely  excluded  in  the  case  here  recorded,  by  the 
history,  and  I  dare  say  the  same  is  true  about  the  other  cases  in 
this  group.  Casamajor^^  has  recently  referred  to  9  cases  of  possible 
manganese  poisoning,  and  has  reviewed  the  literature.  In  the  one 
case  of  his  series  that  came  to  autopsy  a  superficial  inspection  of 
the  brain-stem  blocks  before  embedding,  suggested  the  possibility 
of  slight  changes  about  the  lenticular  nucleus. 

As  to  silver,  while  a  chemical  examination  of  small  pieces  of 
the  kidney  and  spleen  in  Fleischer's  case  seemed  to  show  the  presence 
of  this  metal,  certain  other  tests  seemed  to  make  this  improbable, 
and  it  was  further  pointed  out  that  there  was  no  history  of  the 
patient  having  taken  silver;  that  in  argyrosis  no  such  nervous  and 
pcyshic  symptoms  develop,  nor  is  the  pia  pigmented.  It  was  also 
stated  that  the  cornea  is  never  iuAohed  in  argyrosis.  While  this 
may  be  the  case  after  argyrosis  produced  by  the  ingestion  of  silver, 
Knies'^  has  referred  to  a  brownish  pigmentation  of  the  cornea 
after  cauterizations  with  silver  nitrate  stick.  In  this  case  the 
corneal  epithelium  and  endothelium  were  not  involved,  but  the 
stroma.  Bowman's  membrane  and  Descemet's  membrane,  were 
pigmented,  as  were  the  large  deep  lymph  spaces  and  the  four  straight 
eye  muscles. 

In  the  case  studied  by  Fleischer,  the  pigment,  so  far  as  the  eye 
was  concerned,  seemed  to  have  a  selective  action  afiecting  two  of 
the  three  important  hyaline  membranes  of  the  eye,  the  membranes 
of  Bruch  and  Descemet,  l)()th  of  which  contain  clastic  fibres.  The 
exemption  of  the  lens  capsule  was  explained  l)y  him  as  due  to 
difference  in  chemical  properties. 

Fleischer  has  also  considered  pseudosclerosis  and  difiuse  cerebral 
sclerosis.  ()})j)enheim^'*  and  Potts  and  Sjiiller'^  refer  to  the  difficulties 
attending  the  diagnosis  of  pseudosclerosis,  while  Wilson  is  still 
more  emphatic  and  thinks  the  term  siiould  be  abandoned. 

Volsch'^''  has  placed  on  record  the  history  of  a  case  that  he  believed 

•»  Yale  Med.  Jour.,  1912,  xviii,  100.  '«  .lovir.  Amcr.  Mod.  .\8soc..  191,3,  Ix.  f.47. 

"  Klin.  Monfttsbl.  f.  AuRpnhpilk.,  1880,  xviii,  U>5  (ritetl  by  Parsons,  The  P.ithology  of  the 
Eye)  Jahresbcrifht  f.  Ophtlial.,  1880,  194. 

"  Text-book  of  Nervous  Di.seases,  translated  by  .Mexander  Bruce. 

"  .lour,  .\nier.  Med.  A8.soc.,  190."),  xlv,  14.")."). 

"  Deutseh.  Zeitsch.  f.  Nervenheilk.,  1911,  xlii,  .347. 
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to  be  analogous  to  Fleischer's,  and  has  seen  fit  to  group  these  with 
certain  other  cases  attributed  to  pseudosclerosis.  In  his  case  there 
was  also  a  cirrhosis  of  the  liver,  but  no  pigmentation  of  the  cornea 
or  internal  organs.  While  corneal  pigmentation  was  not  especially 
sought  for,  he  thinks  it  unlikely  that  this  could  have  been  over- 
looked. ^Yilson,-^  in  an  admirable  monograph,  has  recently  called 
attention  to  a  definite  syndrome  occurring  in  the  course  of  pro- 
gressive lenticular  degeneration,  which  he  describes  as  "a  disease 
which  occurs  in  young  people,  which  is  often  familial,  but  not  con- 
genital or  hereditary;  it  is  essentially  and  chiefly  a  disease  of  the 
extrapyramidal  motor  system,  and  is  characterized  by  involuntary 
movements,  usually  of  the  nature  of  tremor,  dysarthria,  dysphagia, 
muscular  weakness,  spasticity,  and  contractures  with  progressive 
emaciation;  with  these  may  be  associated  emotionalism  and  certain 
symptoms  of  a  mental  nature.  It  is  progressive  and,  after  a  longer 
or  shorter  period,  fatal.  Pathologically  it  is  characterized  pre- 
dominantly by  bilateral  degeneration  of  the  lenticular  nucleus, 
and  in  addition  cirrhosis  of  the  liver  is  constantly  found,  the  latter 
morbid  condition  rareh*  if  ever  giving  rise  to  symptoms  during  the 
life  of  the  patient."  In  the  four  personal  observations  of  the  author 
careful  ocular  examinations  were  evidently  made,  in  the  other  case 
histories  reviewed  by  him,  eight  in  all,  the  ocular  reports  were 
incomplete  or  wanting,  but  in  no  case  was  there  any  reference  to 
a  pigmentation  of  the  cornea,  and  the  eyes  were  normal  in  other 
respects  as  well.  All  of  the  cases  that  came  to  autopsy  had  a 
marked  cirrhosis  of  the  liver,  but  nowhere  in  his  careful  and  elaborate 
reports  does  he  refer  to  any  pigmentation  of  the  internal  organs. 
Wilson  thinks  that  in  connection  \\'ith  the  hepatic  cirrhosis,  which 
does  not  produce  any  clinical  signs  during  the  life  of  the  patient, 
a  toxin  is  probably  generated  which  exerts  a  selective  action  on 
the  cells  and  fibres  of  the  lenticular  nucleus.  In  the  addendum  he 
alludes  to  Volsch's  case,  and  beheves  it  belongs  in  the  group  of 
cases  he  has  so  carefully  described.  He  also  refers  to  Fleischer's 
case,  but  makes  no  positive  statement  in  regard  to  it,  although  the 
inference  is  that  he  would  similarly  classify  it. 

In  the  patient  whose  history  is  here  reported  the  essential  signs 
and  s\Tnptoms  have  been  the  tremor,  the  character  of  the  speech, 
and  the  corneal  pigmentation.  While  no  glycosuria  manifested 
itself,  there  existed  a  marked  reduction  in  the  sugar  tolerance.  As 
above  noted,  the  skin  lesion  of  the  face  was  attributed  to  acne 
rosacea,  while  the  yellowish-brown  pigmentation  of  the  legs  was  said 
to  be  due  to  blood  pigment  such  as  at  times  follows  erythematous 
eczema. 

It  is  at  least  interesting  to  note  the  marked  ]>ositive  reaction 
this  patient  gave  to  the  test  for  increased  sympathetic  tonus,  the 

21  Brain,  1912,  xxxiv,  295. 
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tremor  being  most  markedly  exaggerated  for  a  period  of  two  days. 
In  this  country  Barker^^  and  Hopkins^^  have  referred  in  detail 
to  the  vagotonic  and  sympathicotonic  states,  and  I  am  much 
indebted  to  the  latter  observer  for  his  interest  in  the  present  case. 
While  our  present  knowledge  of  the  so-called  autonomic  and  sym- 
pathetic systems  may  not  warrant  our  drawing  any  definite  con- 
clusion, the  results  are  none  the  less  interesting,  especially  in  cases 
of  this  character  where  the  pathogenesis  is  obscure  and  unknown. 

With  the  uncertain  results  in  the  chemical  and  microchemical 
tests  in  the  case  studied  by  Fleischer,  considering  the  opinion 
expressed  by  Wilson,  and  the  absence  of  pigmentation  in  the  cases 
studied  by  him,  as  well  as  in  the  case  referred  to  by  Volsch,  one  may 
well  ask  whether  we  are  really  dealing  with  an  acquired  pigmentation 
of  the  cornea  that  has  any  connection  with  the  other  symptoms 
noted  in  these  cases? 

Concerning  this  it  may  be  pointed  out  that  in  the  6  cases  that 
have  shown  corneal  changes  the  pigmentation  has  been  bilateral; 
the  cornea  and  the  intra-ocular  structures  have  been  free  from 
evidences  of  any  traumatic  or  inflammatory  condition  apt  to  be 
associated  with  corneal  pigmentation.  But  excluding  a  high 
refractive  error  and  squint  that  were  present  in  one  case,  other 
defects  or  anomalies  that  might  be  regarded  as  congenital  have 
been  wanting,  unless,  despite  two  autopsy  reports,  we  regard  the 
neurological  symptoms  as  dependent  upon  a  true  multiple  sclerosis, 
and  accept  the  views  of  Striimpell,  Ziegler,  and  ^liiller-^  that  this 
affection  is  due  to  a  congenital  tendency  to  proliferation  of  the 
glial  tissue.  While  all  of  the  cases  except  one  (Salus)  exhibited 
this  type  of  pigmentation  when  they  first  came  under  observation, 
all  of  them  had  been  otherwise  affected  for  a  year  or  more.  None 
of  these  cases  had  conical  cornea,  and,  at  any  rate,  there  is  prac- 
tically no  resemblance  between  this  and  the  superficial  annular 
pigmentation  described  by  Fleischer  and  Hudson-'^  as  having  been 
observed  in  cases  of  keratocoiuis.  In  one  case  (Kayser's)  the  pig- 
mentation was  said  to  have  increased  while  the  patient  was  luider 
observation.  To  the  best  of  my  knowledge  corneal  changes  of 
this  character  have  not  been  observed  or  at  least  recorded  except 
in  association  with  the  symptoms  noted  in  these  jjatients.  Even  if 
one  accepts  the  report  of  the  presence  of  silver  (kidney  and  spleen) 
in  Fleischer's  case  and  eleminates  the  possibility  of  an  associated 
pigment,  it  is  hardly  reasonable  to  suppose  that  all  six  of  these 
cases  liad  argyrosis. 

"  Trans.  Assoc.  Aiiier.  Pliys.,  1912. 

"  Preliminary  report  read  before  the  Section  of  Medioine,  College  of  Physicians  of  Philn<lelphia, 
February,  1013. 

"  Cited  by  Oppenheim,  Text-book  of  Nervous  Diseases,  translation  by  Alexander    Hnim. 
vol.   i,  p.  .3.33. 
,  "Royal  London  Ophthalmic  Hospital  Reports,  1011,  xviii,  198. 
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In  the  absence  of  more  definite  data  concerning  the  character 
of  the  pigment  it  is  futile  to  speculate  as  to  the  manner  in  which 
the  eye  structures  become  affected;  at  any  rate,  the  study  of  cases 
of  true  hemochromatosis  has  still  left  the  question  of  the  form- 
ation and  possible  transporation  of  the  pigment  an  open  one.  Since 
the  publication  of  Wilson's  observations  and  deductions,  cases  of 
this  character  will  be  watched  with  additional  interest,  and  in 
turn  it  is  hoped  that  in  the  study  of  certain  clinical  conditions 
already  mentioned,  the  possibility  of  corneal  pigmentation  will  be 
borne  in  mind. 

From  the  study  of  these  cases  we  can  only  conclude  that  in 
association  with  certain  symptoms,  of  which  a  coarse  intention 
tremor  afTecting  the  extremities  and  head  is  the  most  conspicuous, 
there  may  develop  a  deeply  seated  annular  brownish-green  pig- 
mentation of  the  cornea.  That  some  or  possibly  all  of  these  cases 
are  associated  with  a  cirrhosis  of  the  liver,  which  has  been  shown 
to  exist  in  2  cases.  That  during  the  course  of  the  disease  a  glycosuria 
or  a  lowering  of  the  sugar  tolerance  may  develop.  Accepting  the 
autopsy  findings  in  2  cases  and  the  neurological  opinions  expressed 
on  the  case  whose  history  is  here  reported,  the  nervous  manifes- 
tations are  not  due  to  multiple  sclerosis.-^ 

In  conclusion,  I  gratefully  acknowledge  the  courtesty  extended 
by  Drs.  Mills,  Spiller,  and  de  Schweinitz  for  placing  this  patient 
at  my  disposal  f(>r  clinical  observation. 


INFANTILISM. 


By  August  Strauch,  M.D., 
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PRESBYTERIAN  HOSPITAL,    CHILDREN'S  DEPARTMENT,    CHICAGO,    ILLINOIS. 

The  name  infantilism  was  coined  by  Lasegue,  who  designated 
by  it  the  persistance  of  childish  characteristics,  physically  as  well 
as  psychically,  into  adult  life.  With  the  increasing  knowledge  of 
various  clinical  pictures  the  term  underwent  modifications,  having 
been  circumscribed  by  different  authors  in  varying  ways.  A  great 
impetus  was  given  to  the  studies  of  the  various  forms  of  retarded 
and  checked  development  by  the  investigations  of  the  functions 

-*  Since  this  manuscript  was  forwarded  to  the  editor,  Rumpel  (Deutsch.  Zeitsch.  Nerven- 
heilkunde,  1913,  xlix,  Heft  1  u.  2,  S.  54)  has  referred  in  detail  to  the  character  of  the  liver 
changes  and  the  pigmentation.  He  believes  the  hepatic  changes  depend  upon  a  faulty  fetal 
development  which  re.sults  in  a  functional  insufficiency  that  gives  rise  to  disturbances  of 
metabolism  and  auto-intoxication,  and  that  this  is  responsible  for  the  neurological  symp- 
toms.    The  pigmentation  he  regards  as  an  argyrosis. 
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of  the  endocrine  glands,  which  proved  their  great  influence 
upon  the  physical  and  psychical  growth.  In  connection  with 
these  studies,  only  the  names  of  Hegar,  W.  A.  Freund,  Halban, 
Di  Gaspero,  and  Anton  may  be  here  mentioned. 

At  present  a  general  and  a  partial  infantilism  is  recognized; 
yet  a  definite  determination  of  infantilism  against  a  number  of 
other  pathological  conditions  is  at  present  not  always  possible. 
The  term  is  not  yet  precise,  and  the  various  attempts  at  making 
subdivisions  of  this  anomaly  are  not  free  from  objections.  Anton, 
with  an  attempt  at  an  etiologic  arrangement,  gives  a  table  of  the 
various  forms  of  infantilism,  w^hich  in  its  modification  by  Dietrich 
is  as  follows: 

1.  Infantihsm  without  detectable  causes  (genuine  infantilism, 
primary  defectiveness  of  the  germinal  cell). 

2.  Infantilism  due  to  disturbance  of  inner  secretions. 

(a)  Infantilism  with  myxedema  and  cretinism  (thyreogenic) . 
(6)  Infantilism  with  absence  or  underdevelopment  of  the 

genitals  (dysgenitalism). 
.    (c)  Infantilism  due  to  disturbance  of  the  various  visceral 

glands,  as  thymus,  parathyroid,  suprarenals,  pancreas, 

etc. 

3.  Infantilism  due  to  other  internal  disturbances. 

(a)  Infantilism  in  primary  brain  diseases. 
(6)  Infantilism  in  angioplasia. 

4.  Infantilism  due  to  toxic  and  trophic  disturbances. 

(a)  By  intoxications  of  the  parents  (alcohol,  lead,  mercury, 

'  etc.). 
(6)  By  congenital  lues. 

(c)  By  extra-uterine  diseases,  as   f.    i.    intestinal  catarrh, 
tuberculosis,   valvular  disease,   pellagra,   malaria. 

5.  Mongolism,  Anton. 

General  infantilism,  according  to  Anton's  definition,  is  a  dis- 
turl)ance  of  the  development,  characterized  by  a  persistence  of 
infantile  or  childish  characteristics  in  the  whole  organism,  pre- 
venting the  development  of  the  individual  to  the  full  extent  of  his 
species;  not  only  the  physical  characteristics  of  childhood  persist, 
but  generally  the  psychical  qualities  also. 

The  principal  features  enumerated  by  most  authors  are:  small- 
ness,  retarded  or  arrested  growth  of  the  skeleton  and  musculature, 
and  corresponding  smallness  of  all  organs;  underdevelopment  or 
lack  of  the  sexual  organs,  with  that  of  the  secondary  sexual  char- 
acters; finally  the  persistence  of  the  psychic  functions  in  the  infan- 
tile or  childhood  stage. 

However,  we  encounter  various  morphological  as  well  as  etio- 
logic types  of  general  infantilism,  and  in  variiHJs  degrees,  varying 
from  only  slight  de\(>lo]inicnt  to  t\\v  highest  degrees  of  dwarfism. 
Infantilism  is  a  morpliologi<;il  annchronisni.     When  applied  to  the 
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early  life,  the  term  has  only  a  relative  meaning,  of  course,  desig- 
nating the  persistence  of  size  and  characteristics  of  an  earlier  age. 

Partial  infantilism  signifies  the  persistence  of  the  infantile  state 
in  one  organ  or  organ  system  or  in  the  psychic  functions.  In  the 
strict  sense,  also,  general  infantilism  is  only  partial,  inasmuch 
as  there  is  perhaps  never  a  complete  congruence  in  the  organs, 
their  functions,  the  proportions  of  the  parts,  the  psychic  functions 
and  the  metabolism  with  those  of  infancy  or  childhood.  A  valu- 
able contribution  to  the  subject  of  partial  infantilism  was  published 
by  Tandler  of  Vienna  in  the  St.  Paul  Med.  Jour.,  190S. 

Dysthyreogenic  IxFAXTiLiSM.  The  type  of  general  infantil- 
ism, to  which  attention  was  first  directed,  is  the  dysthyreogenic 
form,  as  we  meet  this  frequently  and  most  markedly  as  myxedema 
and  cretinism.  While  the  clinical  picture  of  grave  congenital  or 
early  acquired  myxidiocy  as  an  expression  of  athyreosis  is  familiar, 
it  is  equally  important  in  view  of  the  success  of  the  organothera])y, 
to  pay  attention  to  the  clinically  abortive  forms  of  myxidiocy, 
that  are  due  to  only  a  partial  interference  with  the  function  of 
the  thyroid  gland,  the  hypothyroidism.  Hertoghe  pointed  out  the 
fact  that  between  the  "myxedeme  franc"  (athyreosis)  and  the  func- 
tional integrity  of  the  thyroid  there  exist  various  degrees,  some  of 
which  may  be  compatible  with  the  intellectual  recpiirements  of 
ordinary  life.  To  these  forms  he  applied  the  term  "hypothyreoidie 
benigne  chronique"  or  "myxedeme  fruste."  We  meet  here  all 
gradations  from  marked  cretinoid  habitus  to  the  slight,  hardly 
recognizable  disturbances,  which  occasionally  can  be  ascertained 
only  e.v  juvatitihua. 

The  "formes  frustes"  may  present  the  cardinal  symptoms  of 
myxidiocy — namely,  myxedema,  dwarfism,  and  psychical  disturb- 
ances— though  in  a  milder  degree  and  without  imposing  the  stigma 
of  physical  and  psychical  degeneracy  upon  the  afflicted. 

They  appear  as  individuals  of  more  or  less  infantile  exterior. 
Their  habitus  and  size  correspond  to  about  the  proportions  of  the 
newborn,  in  that  they  have  a  relatively  larger  head,  round,  fleshy 
face  (full-moon  face),  a  nose  more  or  less  saddled,  and  a  stunted 
body.  The  navel  may  be  low  and  the  genitals  are  small  and  under- 
developed. The  subcutaneous  tissue  is  not  firm,  but  doughy  and 
flabby,  although  it  seems  at  first  sight  similar  to  that  of  the  infant; 
the  skin  is  dry  and  scaly  and  the  perspiration  absent  or  scanty. 
The  radiogram  shows  delayed  ossification;  the  metabolism  is  sub- 
normal. In  the  incomplete  forms  the  face  is  expressionless,  but  less 
stolid  than  the  extremely  idiotic  expression  in  athyreosis. 

The  intelligence  is,  as  it  seems,  always  aft'ected,  though  occasion- 
ally only  to  a  small  extent;  the  apperceptive  and  thinking  processes 
being  heavy,  slow,  and  clumsy.  This  is  also  seen  in  the  inefficient 
or  mediocre  progress  in  school.  However,  the  patients  may  learn 
reading,   writing,   and   arithmetic,   and   may  ])ass  the  elementary 
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school  even  with  fair  results  in  exceptional  cases,  as  did,  for  instance, 
the  two  patients  of  Siegert.    This  would  be  impossible  in  athyreosis. 

Even  when  there  are  only  slight  disturbances  of  the  intellect,  in 
the  affective  sphere  they  be  more  pronounced,  inasmuch  as  the 
patients  are  rather  apathetic,  indifferent,  and  emotionless,  as  the 
monotony  of  the  expression  also  demonstrates.  Their  muscular 
actions  are  slow  and  clumsy,  as  for  instance,  walking.  Tj'pical 
cases  have  been  described  and  illustrated  by  Jannin,  Magnus-Levy, 
Mennaches,  Marfan  and  Guinon,  Siegert,  and  others. 

Siegert's  interesting  case  concerned  an  eleven-year-old  boy. 
There  was  mj-xedema  with  dwarfism,  but  a  degree  of  mental 
development,  incompatible  with  the  complete  picture  of  myxidiocy. 
He  had  passed  even  the  entrance  examination  for  the  "Sexta"  (High 
School  in  German}').  The  correctness  of  this  diagnosis  was  also 
confirmed  by  the  splendid  success  of  the  specific  therapy. 

The  following  case  is  equally  typical,  and  is  remarkable  for  the 
splendid  result  of  the  organotherapy.  This  patient  has  been  under 
my  observation  since  January  17,  1911: 

Emma  F.,  of  Norwood  Park,  a  suburb  of  Chicago,  (Fig.  1), 
born  September  30,  1898.  Parents,  Germans,  are  farmers,  healthy; 
no  dwarfism,  goitre,  nor  cretinism  in  the  family.  Breast-fed  for 
fourteen  months.  The  child  learned  to  walk  at  eighteen  months. 
Until  the  age  of  two  years  she  was  of  normal  size.  She  had  obsti- 
nate constipation  form  the  first,  was  always  quiet  and  somewhat 
clumsy,  and  slow  in  her  motions.  She  spoke  rarely,  but  no  other 
peculiarity  was  observed  in  her  speech.  The  mother  remembers 
that  the  child  perspired  around  the  nose  in  the  summer.  The 
child  was  always  sensitive  to  cold  and  chilly,  therefore  she  would 
crouch  near  the  stove.  Even  in  warm  weather  her  hands  and  feet 
were  cool,  and  looked  bluish  and  marbled.  She  lacked  the  inclina- 
tion to  play  and  frolic  around  like  other  children,  and  is  still  awk- 
ward in  dressing  herself  without  help.  At  the  age  of  six  and  one- 
half  years  she  entered  the  public  school,  where  she  passed  in  reading 
and  writing,  with  rather  good  results,  but  was  poor  in  arithmetic. 
She  learned  little  poems  and  prayers  in  the  Sunday  School  without 
much  trouble.  When  eleven  years  old  her  dentition  corresponded 
to  that  of  a  child  five  years  younger,  according  to  the  statement 
of  a  dentist.  Her  appetite  had  ahvays  been  j)oor.  The  girl  is  at 
present  in  the  fifth  grade. 

Status  Prcesens.  January  17,  1911  (Fig.  1).  Girl,  aged  twelve 
years  and  four  months.  Body  length,  4.3 J  inches  (insteail  of  585); 
weight,  53  pounds  (instead  of  88  pounds).  Head  big,  face  round 
(full-moon  face),  soniewjiat  j)utl'y,  and  with  a  monotonous,  creti- 
noid, "worried"  expression.  The  nose  is  saddled  ami  the  forehead 
wrinkled ;  there  are  swellings  of  the  subcutaneous  tissue  on  the  chin 
and  in  the  region  of  the  forehead,  especially  of  the  glabella  and 
above  the  evebrows. 
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The  teeth  are  incomplete,  many  of  them  being  absent.  The 
tongue  is  not  enlarged. 

The  integument  in  general  is  pale  and  dry,  and  on  the  arms, 
legs,  and  the  lower  parts  of  the  trunk  it  is  rough. 

There  are  moderate  swellings  of  the  subcutaneous  tissue  above 
the  clavicles,  over  the  pectoralis  muscle,  in  the  lower  part  of  the 
abdomen  and  more  markedly  on  the  mons  Veneris.  The  hands 
and  feet  are  cool,  with  their  dorsal  surfaces  distinctly  puffy,  and 
the  skin  of  the  arms  and  legs  is  marbled  (cutis  marmorata).  The 
thyroid  gland  is  not  palpable.  The  abdomen  is  protruding;  there 
is  no  umbilical  hernia.  The  intelligence  corresponds  to  the  anam- 
nestic data. 


Fig.    1.— Hypothyreogenic    infantil- 
ism before  thj-roid  treatment. 


— .Saiiic  va.^v  a^  I  iji.  1,  after 
thyroid  treatment. 


Diagnosis.  Forme  fruste  of  myxidiocy  (hypothyrogenic  infan- 
tilism, type  Brissaud). 

The  diagnosis  was  confirmed  by  the  remarkable  effect  of  the 
thyroid  therapy.  I  saw  the  child  repeatedly  and  the  gradual 
changes  were  easily  seen. 

April  17,  1911.  The  child  measured  45|  inches  in  height  (an 
increase  of  2j  inches  in  three  months),  although  the  body  weight 
was  one  pound  less  than  before  treatment. 

January  7,  1912.  The  length  was  49  inches  (an  increase  of  of 
inches  in  one  year). 
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April  30,  1912.     Length,  50i  inches. 

August  3,  1912.    Crines  pubis  are  appearing  on  the  labia  majora. 

September  30,  1912.  Patient  grew  the  last  month  |  inch;  measures 
52  inches;  this  means  a  total  growth  of  8f  inches  within  nineteen 
months. 

She  is  a  healthy-looking,  red-cheeked  girl,  and  helps  assiduously 
in  the  daily  housework.  The  arms  and  legs  have  still  a  tendency 
to  be  cool  and  marbled,  and  the  child  is  still  sensitive  to  cold.  The 
excellent  effect  of  the  thyroid  therapy,  which  was  periodically 
interrupted,  was  evident  by  the  pronounced  acceleration  of  the 
growth,  which  surpassed  the  normal  ratio  within  this  period  of 
time,  by  the  disappearance  of  the  subcutaneous  swellings,  by  the 
more  intelligent  expression  of  the  face,  by  the  eruption  of  many 
teeth,  and  by  the  improvement  of  the  psychical  backwardness, 
in  the  disappearance  of  the  torpor,  which  was  replaced  by  normal 
quickness.  The  abdomen  became  less  prominent,  the  defecation 
regular.  How  much  the  type  was  changed  after  three  years'  treat- 
ment with  thyroid  is  well  demonstrated  in  Fig.  2. 

Dysgenital  Infantilism.  As  is  well  known,  a  disturbance  of 
glands  other  than  the  thyroid  may  also  retard  normal  mental  and 
psychic  growth.  Numerous  researches  into  the  function  of  inner 
secretion  prove  the  importance  of  harmonious  correlation  and  equi- 
librium among  the  various  endocrine  glands  for  the  normal  develop- 
ment of  the  whole  organism  and  its  parts. 

Thus  one  series  of  cases  of  infantilism  originates  from  a  disturb- 
ance of  the  sexual  glands.  They  exert  an  important  influence  upon 
the  organism,  to  a  certain  extent  even  before  puberty,  as  the  com- 
mon experience  of  stock  breeders  shows.  The  normal  growth, 
the  sexual  impulses  and  potency,  and  the  full  development  of  the 
secondary  sexual  characters  depend  upon  the  functional  integrity 
of  the  interstitial  tissue,  that  is,  the  Leydig  cells  of  the  testicle  and 
the  corresponding  cells  of  the  ovary. 

Tandler  and  Gross,  for  instance,  observed  in  male  deers  the 
development  of  rudimentary  antlers  (Periickengeweih)  only  after 
castration,  l)ut  not  after  the  experimental  destruction  by  .r-rays 
of  the  generative  part  of  the  testicles,  thus  leaving  the  inner  sec- 
retory interstitial  cells  unafl'ected. 

Castration  in  young  boys  doubtless  is  rare,  but  the  testicles  may 
be  coinpU'tely  destroyed  by  congenital  luetic  processes  (castratio 
subalbuginea.  Scringe)  that  are  identical  in  their  elVect.  Observa- 
tions on  man  could  be  made  profitably  among  the  various  {)eople 
who  practise  castration,  for  example,  the  Skopzes  in  Russia  or  the 
eunuchs  in  the  Orient. 

The  tyi)e  of  infantilism  caused  by  a  d(>fe('ti\"e  function  of  the 
sexual  glands  is  termed  dysgenitalisin.  The  patients  thus  afllicted 
nia,\  be  called  eunuchoids,  a  term  coined  by  Tandler  and  Gross  in 
\'ienna  on  account  of  their  resemblance  to  the  euiuichs.     Other 
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terms  used  in  the  literature  are  infantilism  avec  gigantism,  dys- 
trophia adiposogenitalis,  geroderma  genitodystrophico. 

The  dysgenitalism  may  present  itself  in  two  differing  principal 
types:  gigantism  and  adiposity,  although  transitional  forms  exist. 

In  the  dysgenital  giants  of  the  first  group  we  meet  the  following 
features:  the  period  of  growth  extends  beyond  the  normal  time, 
occasionally  even  beyond  thirty  years  of  age.  This  abnormal 
increase  of  length  affects  especially  the  lower  extremities,  result- 
ing in  the  characteristic  "eunuchoid"  longleggedness.  The  epi- 
l)hyseal  cartilages  remain  unossified  beyond  the  normal  limit  of 
time,  in  some  cases  even  beyond  the  age  of  thirty  years,  which  con- 
dition can  be  demonstrated  clinically  by  the  .r-rays.  The  genital 
organs  are  only  slightly  or  not  at  all  developed,  and  the  secondary 
characters  are  absent  or  only  suggested. 

These  types,  that  is,  gigantism  and  dysgenital  adiposity,  are  both 
encountered  among  eunuchs  and  also  among  the  Skopzes  in  Russia. 
Tandler,  in  a  number  of  cases,  found  an  enlargement  of  the  hypo- 
physis cerebri,  the  sella  turcica  in  the  a^-ray  picture  being  enlarged 
and  deepened.  This  enlargement  of  the  hypophysis  together, 
with  the  genua  valga,  found  in  dysgenital  gigantism  as  well  as  in 
acromegaly,  has  led  Brissaud,  Meige,  and  others  to  assume  a  certain 
relationship  between  gigantism  and  acromegaly.  In  fact,  giants 
have  been  observed  in  whom  later  acromegaly  supervened. 

The  abnormal  persistence  of  the  epiphyseal  cartilages  is  con- 
sidered a  consecjuence  of  inhibition  of  the  inner  secretion  of  the 
sexual  glands,  and  this  condition  is  necessary,  of  course,  for  an 
increase  in  length,  which  will  result  where  hyperactivity  of  the 
hypophysis  is  present.  AYhen  the  epiphyses  are  ossified  the  result 
of  hyperactivity  of  the  hypophysis  will  be  acromegalic  growth 
only. 

In  dysgenital  adiposity  the  second  clinical  form  of  dysgenitalism, 
a  lack  of  development  of  the  sexual  organs  and  the  secondary 
sexual  characters  is  likewise  present.  The  larynx  remains  small 
and  cartilaginous  even  late  in  life.  There  exist  also  longleggedness, 
though  less  pronounced,  and  a  retarded  ossification  of  the  epiphy- 
seal cartilages  and  genua  valga.  The  pelvis  resembles  that  of  a 
child  or  a  castrate.  The  chief  difference  between  this  condition 
and  gigantism  is  the  presence  of  abnormal  adipose  tissue,  occasion- 
ally increased  to  a  marked  degree,  and  in  special  localizations 
that  are  characteristic  of  genital  origin.  The  mammary  regions 
especially  have  deposits  of  abundant  adipose  tissue  to  such  a 
extent  that  they  may  take  on  the  appearance  of  female  breasts. 
Furthermore,  exaggerated  deposits  of  panniculus  adiposus  are 
located  in  the  regions  of  the  hips  and  ad  nates  in  the  lower  region 
of  the  abdomen,  and  on  the  mons  Veneris,  which  may  be  separated 
from  the  suprapubic  fat  by  a  deep  furrow,  as  in  children.  A  high- 
pitched  voice  and  beardless  face  complete  the  picture  of  feminism. 
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The  face  is  sallow,  the  skin  soon  becomes  wrinkled  and  senile, 
therefore  this  affection  is  named  also  geroderma.  Tandler  and 
Gross  found  that  the  thymus  persisted  an  abnormally  long  time 
in  many  cases.  The  a:-ray  examination  showed  the  hypophysis 
cerebri  was  usually  not  enlarged. 

The  connection  between  the  above-described  characteristic  type 
of  adiposit}'  and  disturbances  of  the  germinative  glands  is  experi- 
mentally established  as  a  fact  by  castration  of  animals  and  man. 
In  addition  to  this,  we  find  in  castrates  and  in  eunuchoids  very 
early  a  penetration  of  fat  tissue  into  the  musculature  as  in  cas- 
trated animals. 

It  must  be  remembered,  however,  that  this  whole  problem  is 
rather  more  complicated  than  it  seems  at  first  sight,  being  entangled 
by  numerous  phenomena  due  to  the  correlation  and  simultaneous 
functional  disturbances  of  other  glands  of  internal  secretion.  I 
only  point  here  to  the  fact,  that,  although  increased  length  is  the 
rule  among  the  eunuchoids  and  Skopzes,  in  some  individuals  onlj' 
normal,  subnormal,  and  even  small  measurements  are  observed. 
Eunuchs  and  eunuchoids,  although  similar,  are  by  no  means 
identical,  and  data  by  experimental  castration  should  be  only 
applied  with  great  caution  in  explaining  eunuchoidism,  in  which 
the  sexual  underdevelopment  may  be  only  a  part  of  a  general 
abnormity.  It  is  not  yet  explained,  also,  why  in  one  case  primary 
dysgenitalism  leads  to  gigantism,  in  the  other  case  to  adiposity. 
Tandler  and  Gross  reported  only  male» eunuchoids;  female  eunu- 
choids have  been  reported  lately  by  Peritz,  Wolff,  and  Hutchinson. 

Pituitary  Eunuchism.  A  clinical  type  of  adiposity,  similar 
to  that  in  dysgenitalism,  is  also  found  accompanying  pathological 
processes  of  the  hypophysis  cerebri,  in  the  so-called  hypophyseal 
adiposity  or  pituitary  eunuchism. 

Since  Froehlich,  who  in  a  case  of  tumor  of  the  hypophysis 
observed  adiposity  and  underdevelopment  of  the  sexual  glands 
in  addition  to  the  tumor  symptoms,  has  emphasized  the  diagnostic 
importance  of  the  first  symptoms  in  hypophyseal  affections,  this 
type  has  been  repeatedly  seen  and  verified  by  postmortem  or 
during  operations  (v.  Eiselsberg,  Frankl  Hochwart).  When  it 
develops  in  boys  or  youths  the  external  sexual  organs  remain  in 
an  immature  state,  the  perigenital  hairs  are  scanty  and  have 
boundaries  of  the  feminine  type,  the  beard  is  absent,  the  skin  is 
delicate  and  hairless,  and  the  voice  is  high-pitched — in  short,  the 
secondary  sexual  characters  are  not  normal.  In  addition  to  this, 
adiposity  is  a  prominent  feature,  striking  by  its  eunuchoid  localiza- 
tions more  than  i)y  its  degree,  thus  giving  the  iiidivichial  an  api)ear- 
ancc  of  feminism  hke  in  eunuchs  and  dysgenital  eunuciioids.  In 
most  cases  the  size  of  the  body  remains  below  the  average;  also 
dwarfism  has  been  observed.  These  facts  deserve  special  attention 
in  respect  to  the  relationship  between  hypophysis  and  growth  of 
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body.  The  symptoms  are  of  course  less  pronounced,  when  starting 
after  maturity. 

Many  varieties,  deviating  in  various  degrees  from  this  classic 
type  do  occur,  but  without  completely  obliterating  the  original. 
Hypofunction  of  the  pituitary  gland  (hypopituitarism)  is  respon- 
sible— possibly  directly,  according  to  the  views  of  some  authors, 
or  indirectly  according  to  others,  as  Schiiller  and  Tandler,  etc., 
who  maintain  that  the  dystrophic  adiposity  take  place  only  when 
the  disturbance  of  the  hypophyseal  function  entails  a  disturbance 
of  the  germinative  glands,  that  is,  Leydig's  cells. 

Although  in  pituitary  adiposity  mostly  lesions  of  the  hypophysis 
(tumors)  are  to  be  found,  in  a  number  of  cases  no  palpable  ana- 
tomical lesions  of  the  hypophysis  were  present.  ]Many  other  pro- 
blems of  this  complex  subject  being  unsolvable  as  yet,  the  question 
arises  whether  we  have  to  deal  in  such  cases  with  a  primary 
eunuchoidism  or  secondary  eunuchoidism,  in  which  the  pituitary 
gland,  although  apparently  anatomically  normal,  may  functionally 
l)e  deficient,  thus  exerting  a  detrimental  influence  upon  the 
development  and  function  of  Leydig's  cells. 

Pvudogenic  adiposity  of  enormous  degrees  has  been  observed  in 
childhood  as  early  as  in  the  first  two  years  of  life.  While  we  may 
ascribe  it  to  hypothyroidism,  accepting  the  views  of  Hertogh, 
who  regards  it  as  an  attenuated  form  of  infantile  myxedema,  we 
also  have  to  acknowledge  in  some  instances  of  adiposity  in  children 
hypopituitarism  as  the  causative  factor  since  the  studies  of  Frankl 
Ilochwart,  Froehlich,  ^Nladelung,  ]\Iarburg,  and  others.  But  per- 
haps it  is  the  insufficiency  of  the  inner  secretion  of  the  germinative 
glands — an  imperfect  or  delayed  formation  of  Leydig's  interstitial 
substance — which  is  more  often  responsible  for  adiposity  during  the 
age  of  prepuberty,  in  boys  especially,  who  show  the  eunuchoid 
localizations  of  the  adipose  tissue.  This  adiposity  may  be  either 
only  temporary  or  permanent. 

After  these  considerations  we  will  outline  here  the  history  of 
the  following  case,  that  will  lead  to  a  further  discussion  as  to  the 
possible  pathogenesis  (Figs.  3  and  4). 

Wilhelm  M.,  of  Chicago,  aged  twenty-one  years,  one  month; 
parentage,  German.  Family  history,  negative.  As  a  child  he 
de\eloped  in  an  entirely  normal  way  mentally  and  physically.  A 
photograph  taken  when  he  was  five  years  old  corroborates  this 
statement  of  his  parents.  He  was  entirely  healthy  until  about 
eight  years  old,  when  he  suffered  from  typhoid  fever,  accompanied 
by  delirious  states;  this  kept  him  in  bed  for  about  two  months. 

A  remarkable  retardation  of  his  longitudinal  growth  dates  from 
this  time.  This  was  accompanied  by  a  gradual,  slow  increase  of 
the  adipose  tissue  that  attained  a  striking  degree.  For  the  following 
six  years  he  suffered  from  cephalalgia,  which  was  at  first  only  slight, 
but  later  intense  and  almost  daily. 
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A  photograph  of  the  boy  in  his  fourteenth  year,  with  a  group 
of  his  classmates,  demonstrates  by  comparison  the  pronounced 
change,  to  wit,  alteration  in  the  body  form,  the  striking  shortness, 
and  adiposity.  Crines  pubis  since  about  four  years.  No  libido; 
coitus  and  masturbation  denied;  during  the  last  year  pollutiones 
nocturnse  at  long  intervals;  erections  rare.  Patient  asserts  that  his 
perspiration  is  scanty  even  after  exertions,  and  that  he  is  easily 
chilled  in  cool  weather.     The  intelligence  is  good. 


Fig.  3. — Eunuchoid  localizations  of 
adipose  tissue. 


Fig.  4. — Dorsal  view  of  Fig.  3. 


I  saw  the  boy  the  first  time  on  September  25,  1911.  The  status 
prpesens  was  the  following:  Patient  was  aged  twenty-one  years, 
two  months;  571  inches  high,  the  size  of  a  normal  thirteen-year-old 
boy.  Weight,  VA'.]  ])()unds  (average  weight  of  a  thirteen-year-old 
boy  is  84.67  pounds).  A  much  increased  flabby  panniculus  adipo- 
sus,  with  special  localizations  of  predilection,  as  in  tiie  mammary 
regions,  that  have  a  more  or  less  feminine  form  (as  seen  in  Fig.  'A), 
above  the  clavicles,  under  the  chin  (double  chin),  on  the  abdomen 
especially  in  its  lower  part;  therefore  it  is  prominent;  on  the  upi)er 
arms,  thighs,  hips,  ad  nates,  and  on  the  mens  Veneris,  which  is 
separated  hum   the  abdominal   adiposity   by  a  furrow.   soTuewhat 
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as  in  a  child.  These  eunuchoid  locaHzations,  together  with  the 
broad  hips  and  slanting  shoulder  lines,  give  the  man  a  body  type 
similar  to  the  female,  even  if  seen  from  behind  as  Fig.  -i  demon- 
strates. The  head  is  big  and  the  face  full,  but  with  an  immature, 
infantile  expression.  There  is  only  the  slightest  suggestion  of  a 
beard  or  mustache.  The  axillary  hairs  and  crines  pubis  are  well 
developed,  the  latter,  however,  being  of  the  feminine  type  in  their 
boundary.  The  larynx  is  small  and  without  projecting  thyroid 
cartilage.  The  voice  is  high-pitched,  so  that,  when  talking  over 
the  telephone,  he  is  often  mistaken  for  a  little  boy  or  girl,  as  the 
patient  himself  admits.  The  hands  are  small,  graceful  and  femi- 
nine. The  .r-ray  picture  of  the  hand  shows  the  epiphyseal  carti- 
lages of  the  phalanges  and  metacarpals  not  yet  ossified.  The 
sella  turcica  in  the  .r-ray  picture  of  the  head  seems  to  be  of  normal 
shape  and  size.  It  is  impossible  to  palpate  the  thyroid  on  account 
of  the  adipose  tissue. 

Genital  Organs.  Penis  short,  somewhat  smaller  than  normal, 
and  deeply  buried  under  the  cushion  of  the  adipose  tissue  of  the 
mons  Veneris;  the  scrotum  is  of  normal  size,  the  testicles  also  of 
about  normal  size,  but  drawn  high  up  within  the  scrotum;  the 
prostate  gland  is  small. 

Intelligence  and  memory  are  good;  patient  is  musical,  good- 
natured;  but  immature  in  his  character. 

Measurements  of  the  Body. 

Body  height 57 1  inches 

Circumference  of  the  head 22          ' 

Broadness  of  the  shoulders 16 

Stretch  of  arms 58  j 

Circumference  of  the  chest  at  the  level  of  the  mammje 36 

Circumference  of  the  abdomen  in  the  level  of  the  epigastrium 32 

Circumference  of  the  abdomen  in  the  level  of  the  umbilicus  (umbilicus  is  low,  only  2 

inches  above  the  horizontal  Une  of  the  cristae  ossis  ilei) 371 

Distance  of  the  umbilicus  from  the  processus  xiphoideus Sj  to  9 

Distance  of  the  umbilicus  from  the  sj-mphysis 5j 

Distance  of  the  sj'mphysis  from  the  floor 28 

Circumference  of  the  thigh  at  the  level  of  the  perineum             .  22 

Circumference  of  the  upper  arm .12| 

Distance  of  the  cristse  ossis  ilei lOf 

There  is  no  doubt  that  in  this  case  a  disturbance  of  inner  secre- 
tion, due  probably  to  typhoid  infection,  is  the  underlying  cause. 
This  is  evident  from  the  small  size  of  the  patient,  the  eunuchoid 
adiposity,  the  non-ossification  of  the  epiphyseal  cartilages  at  the 
age  of  more  than  twenty-one  years,  certain  anomalies  in  the  sexual 
sphere  form  the  lack  of  the  normal  development  of  certain  secondary 
characters,  accompanied  by  a  certain  degree  of  immaturity  of 
character. 

The  scanty  perspiration,  chilliness,  and  universality  of  the  adi- 
posity would  suggest  a  participation  of  the  thyroid.  However, 
the  failure  of  the  thyroid  therapy  to  influence  these    conditions 
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militates  against  this  assumption.  On  the  other  hand,  disturbances 
of  the  function  of  the  skin  are  known  to  exist  in  affections  of  the 
hypophysis,  as  hyperhydrosis  in  acromegaly  and  scanty  perspira- 
tion in  hypopituitarism. 

Progressive  obesity  has  been  observed  not  infrequently  after 
typhoid,  due  to  its  deleterious  effect  upon  the  thyroid.  Von  Noor- 
den  mentions  two  such  cases  and  quotes  another,  where  a  strumitis 
during  typhoid  was  followed  by  obesity  and  a  few  years  later  by 
myxedema.  We  encounter  several  similar  instances  in  the  French 
literature.  But  in  a  number  of  cases  the  adiposity  after  infections 
was  due  to  an  involvement  of  the  pituitary  gland  by  meningeal 
processes,  as  they  are  observed  in  pneumonia,  scarlatina,  typhoid, 
etc.  Indeed,  my  case  offers  some  features  that  Neurath  observed 
in  one  of  the  cases,  that  he  described  and  illustrated  under  the  title 
"Fettkinder"   (obese  children).     That  case  was  the  following: 

Boy,  aged  ten  years;  after  scarlatina,  when  seven  years  old,  there 
developed  an  enormous,  monstrous  adiposity;  the  growth  was 
remarkably  retarded  and  the  boy  suffered  from  attacks  of  head- 
ache and  vertigo.  The  boy's  size,  109  cm.,  corresponded  to  the 
size  of  a  normal  boy  of  six  years  of  age,  while  his  weight  was  36. S 
kilos,  corresponding  to  the  body  weight  of  a  thirteen-year-old 
boy.  Circumference  of  the  head,  53  cm.  The  testicles  were  well 
developed;  the  penis  was  hidden  in  the  adipose  tissue  of  the  mons 
Veneris.  The  .r-ray  examination  of  the  skull  demonstrated  signs 
of  hydrocephalus  to  some  degree,  but  a  normal  sella  turcica. 
Neurath  asserts  an  affection  of  the  hypophysis  in  this  and  similar 
cases,  caused  by  a  hydrocephalic  effusion  due  either  to  meningitis 
serosa  accompanying  scarlatina  or  to  a  small  tumor  that  could  not 
be  detected  by  the  .r-rays. 

In  analogous  cases,  as  for  instance  those  reported  by  INJarinesco 
and  Goldstein,  Babonneix  and  Paisseau,  Krueckmann  and  ]\Ieyer, 
and  Kurt  Goldstein,  the  pathogenic  factor  was  a  pressure  lesion, 
with  consequent  hypofunction  of  the  hypophysis  through  hydro- 
cephalic effusion  that  distended  the  third  ventricle,  calling  forth 
symptom  pictures  of  pituitary  adiposity. 

It  is  an  interesting  and  important  fact  that  extirpation  of  the 
hypophysis  in  animals  has  resulted  in  adiposity,  resembling  degene- 
ratio  adiposogenitalis  in  man  (Gushing,  Aschner). 

Retardation  and  cessation  of  growth,  caused  by  hypofunction 
of  the  pituitary  gland,  is  known  by  clinical  observation  as  well 
as  by  animal  experiments.  Among  others,  Babinski  found  in  a 
seventeen-year-old  girl  a  tumor  of  the  hypophysis  as  the  sole 
explanation  of  the  syndrome  of  infantilism,  and  Benda  reports  a 
a  case  of  pronounced  dwarfism  combined  with  a  complete  destruc- 
tion of  the  hypophysis  by  a  tumor,  consisting  of  hyaline  tissue, 
osseous  trabeculfT,  epithelial  cells,  and  cholesteatoma  masses. 

Among  the  patients  of  Marinesco  anil  Goldstein,  Kurt  Gold- 
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stein,  Babonneix  and  Paisseau,  some  are  of  a  strikingly  small 
size  and  have  large  heads.  In  one  of  the  cases  of  Babonneix  and 
Paisseau  the  morbid  adiposity  started  after  scarlatina,  as  in 
the  case  reported  by  Neurath.  We  may  infer  from  these  various 
reports  that  this  type  of  pituitary  adiposity  in  children  may  occur 
with  or  without  a  clinically  demonstrable  disturbance  of  the  genital 
organs  (dysgenitalism).  Biedel,  among  32  cases  of  hypophysary 
adiposity,  found  only  twelve  with  genital  atrophy,  and  states 
that  in  the  beginning  of  the  affection  a  genital  involution  cannot 
always  be  found. 

In  the  light  of  the  above  observations  the  case  described  by  me 
possibly  may  be  classified  under  the  category  of  cases  of  pituitary 
adiposity  as  exemplified  by  the  case  of  Neurath  above  quoted. 

The  intense  headaches  since  the  typhoid  would  argue  in  favor 
of  a  possible  meningitis  serosa  during  his  disease,  though  unfor- 
tunately no  more  exact  data  than  the  vague  statement  that  the 
patient  was  for  some  time  delirious  could  be  had  as  to  the  course 
of  the  typh&id.  The  lower  reflexes  are  not  increased.  Among 
other  points  the  lack  of  longleggedness  speaks  against  a  primary 
(partial)  dysgenitalism.  The  symptoms  in  the  sexual  sphere  with 
the  undervelopment  of  some  of  the  secondary  sexual  characters 
then  would  be  secondary,  induced  by  a  disturbance  of  the  hypopysis. 

Pluriglandular  Infantilism.  In  myxedematous  infantilism 
the  athyreosis  is  the  principal  but  not  exclusive  factor,  the  function 
of  other  endocrine  glands  being  more  or  less  involved.  Atrophy 
of  the  genitals,  atrophy,  interstitial  inflammation  and  abnormal 
persistence  of  the  thymus  (Sainton  and  Rathery),  hypertrophy 
(L.  Meyer  Aschoff),  atrophy  with  cystic  degeneration  (Pontif) 
of  the  hypophysis  cerebri,  and  atrophy  of  the  adrenals  have  been 
observed.  In  fact,  according  to  the  views  of  Sante  de  Sanctis, 
the  whole  system  of  the  endocrine  glands  is  involved. 

Gougero  and  Claude  devoted  careful  studies  to  the  subject  of 
"insufficance  pluriglandulaire  endocrinienne."  By  this  term  is 
understood  the  symptom-complex  of  insufficiency  of  a  number  of 
endocrine  glands,  as  of  the  thyroid,  testicles  or  ovaries,  adrenals, 
hypophysis,  etc. 

As  the  associations  of  pluriglandular  insufficiency  are  various 
and  of  different  degrees,  it  is  plain  that  there  does  not  exist  only 
one  syndrome  but  a  series  of  syndromes,  varying  according  to  the 
glands  affected,  the  degree  and  succession  of  the  disturbance  of 
each  single  gland,  and  the  age  of  the  person. 

Claude  and  Gougero  bring  the  history  of  an  instructive  case  of 
pluriglandular  insuflSciency  concerning  a  forty-nine-year-old  man. 

An  alcoholic,  with  chronic  tuberculosis  of  the  lungs  and  lymph- 
glands.  During  convalescence  from  acute  nephritis  there  appeared 
symptoms  that  rendered  the  case  interesting,  namely  loss  of  the 
genital  functions,  loss  of  the  secondary  sexual  characters,  as  loss 
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of  beard,  axillary  hairs,  pubes,  change  of  the  voice;  atrophy  of  the 
testicles  and  the  penis;  a  syndrome  indicating  insufficiency  of  the 
sexual  glands;  chilliness,  dryness,  and  desquamation  of  the  skin; 
an  old,  wrinkled  face;  atrophy  of  the  thyroid;  psychical  decline; 
emaciation;  asthenia;  in  the  last  months  pigmentations  of  the  skin 
and  a  striking  decrease  of  the  arterial  pressure,  which  was  inter- 
preted as  suprarenal  insufficiency.  The  insufficiency  of  the  thyroid, 
testicles  and  suprarenals,  recognized  during  life,  was  verified  by 
autopsy  and  histology,  Avhich  in  addition  revealed  lesions  of  the 
hypophysis,  pancreas,  parathyroid,  kidneys  and  liver. 

The  authors  collected  from  the  literature  a  number  of  similar 
cases,  described  under  various  names,  as  those  of  Rumpel,  Dalche, 
Sainton  and  Dupre,  Brissaud  and  Bauer,  Gandy,  etc. 

In  the  young,  pluriglandular  insufficiency  must  needs  result 
finally  in  infantilism,  since  the  three  glands  which  control  the 
growth,  namely,  thyroid,  sexual  glands,  and  hypophysis,  are  involved. 

A  transitional  case  from  primary  dysgenitalism  to  pluriglandular 
insufficiency  is  reported  by  Peritz;  interesting  cases  of  plurigland- 
ular infantilism  were  reported  by  Richon  and  Jeandelize,  by  Peritz, 
Xazari,  Campioni,  and  others.  In  Xazari's  case  there  were  present 
infantilism,  tuberculosis  of  the  lungs  and  meninges,  a  cystic  degene- 
ration of  the  hypophysis,  persistance  of  the  thymus,  hypoplasia  of 
the  thyroid  and  testicles. 

As  yet  the  clinical  difterentiation  of  pluriglandular  infantilism 
from  Lorain's  type  might  be  occasionally  impossible,  and  perhaps 
by  further  studies  some  of  the  groups  of  Lorain's  type  will  have 
to  be  classified  among  the  groups  of  pluriglandular  infantilism. 

Dystrophic  Infantilism.  The  type  Lorain  differs  morpho- 
logically and  etiologically  from  the  type  of  Brissaud,  exemplified 
by  the  first  case  of  my  series.  Lorain  described  in  1871  the  dys- 
trophic type  of  infantilism,  named  after  him.  The  individuals 
affected  by  it  are  small  but  graceful  in  contradistinction  to  Bris- 
saud's  hypothyrogenic  type;  they  have  "elegant,  fine"  forms; 
the  extremities  are  long,  the  abdomen  is  not  prominent,  the  adipose 
tissue  not  increased;  the  contours  of  musculature  and  skeleton  are 
therefore  not  masked.  It  is  true  the  genital  organs  are  small, 
but  they  may  be  ])roportionate  to  the  body.  The  intelligence  is 
mediocre,  small,  childish,  like  the  body.  This  type  resembles 
U7i  honnne  miniature,  and  presents,  as  ■\lcigc  tersely  says,  the 
picture  of  a  normal  individual,  seen  through  the  opera-glass  reversed. 
The  aspect,  therefore  is  that  of  one  approaching  puberty  rather 
than  that  of  an  infant.    The  following  case  is  an  example  (Fig.  5). 

Charles  IL,  of  Chicago.  Parents  and  two  sisters  healthy;  no 
dwarfism;  no  lues;  no  alcoholism;  nor  abortus.  The  ])atieiit  is  the 
first  child,  born,  allegedly,  six  to  seven  weeks  i^efore  full  term. 
Mother,  then  aged  twenty-seven  years,  sufiered  from  repeated 
attacks  of  acute  rheumatic  polyarthritis  during  the  pregnancy. 
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At  birth  the  boy  was  small  and  puny;  the  physician  estimated  the 
weight  as  2  pounds,  evidently  an  underestimate.  Eyebrows  and 
nails  at  birth  were  absent  or  hardly  visible.  For  eight  weeks  the 
bab}^  was  kept  wrapped  in  cotton  near  the  stove,  in  order  to  be 
saved.  Breast-fed  for  thirteen  months,  though  always  dyspeptic 
and  diarrheic  during  this  time.  First  teeth  at  the  end  of  the  first 
year;  at  sixteen  months  his  weight  was  only  10|  pounds;  at  this 
time  he  learned  to  talk.  He  walked  when  twenty-two  months 
old.  At  two  years  he  was  so  small  that  he  was  demonstrated  before 
an  audience  of  physicians  in  St.  Luke's  Hospital  as  a  curiosum. 
Afterward  he  was  always  sickly;  he  had  chicken-pox,  whooping 
cough,  with  a  hernia  as  a  sequela,  existing  for  two  years,  severe 
scarlatina,  and  repeatedly  bronchitis.  At  eight  years  he  entered 
school,  where  he  was  backward.  During  the  last  two  years  he  made 
mentally  and  physically  comparatively  great  progress.  However, 
at  present  he  is  only  in  the  third  grade  of  the  public  school,  although 
twelve  years  and  four  months  old.  Thyroid  therapy  for  five 
months,  three  years  ago,  had  no  eflfect  whatsoever. 

Status  Praesens.  August  11,  1912.  Boy, 
aged  twelve  years  four  months.  Size,  oO| 
inches  (normal  for  this  age,  55.4  inches). 
Weight,  42  pounds  (normal,  76.9  pounds). 
Thus  this  boy  is  the  size  of  a  normal  nine- 
and-one-half-year-old  boy,  while  the  weight 
is  that  of  a  five-and-one-half-year-old  boy. 
The  child  has  a  healthy  look  and  small, 
graceful  stature.  The  skeleton  is  delicate 
and  the  musculature  and  panniculus  adiposus 
is  poorly  developed.  The  skin  is  delicate, 
smooth,  and  moist,  Avith  a  good,  healthy, 
and  abundant  growth  of  hair  on  the  scalp. 
No  swelling  of  lymph  glands.  The  head 
is  markedly  dolychocephalic  (cephalic  index, 
67.8).  The  face  is  long  and  narrow.  The 
teeth  are  normal  and  in  good  condition. 
Internal  organs  normal.  Diastasis  of  the 
musculi  recti  abdominis.  The  medial  lobe 
of  the  thyroid  distinctly  palpable;  the  lateral 
lobes  not  with  certainty.  Crines  pubis 
limited  to  around  the  root  of  the  penis;  the 
right  testicle  is  small,  of  the  size  of  a  bean, 
1  cm.  long,  instead  of  olive  sized  for  this 
age.  The  left  testicle  is  slightly  smaller  than 
the  right  one,  and  is  retained  in  the  inguinal 
canal,  but  can  be  drawn  into  the  scrotum. 
Ij  inches  long,  with  the  glans  broad  and  thick. 


Fig.  o. — Lorain's  type. 


The  penis  is  only 
The  mental  devel- 
opment is  backward,  perhaps  about  as  much  as  the  physical. 
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MEASUREMENTS   OF   THE  BODY. 

Height 50^  inches 

Head:  Circumference 18j 

Bitemporal  diameter 3}       " 

Biparietal  diameter 4j       " 

Frontooccipital  diameter 6f       " 

Mentooccipital  diameter 8 

Circumference  of  the  chest  at  rest  in  mammary  line  (normal  24J  inches)       ...  21 

Breadth  of  shoulders 10| 

Stretch  of  arms 48i 

Distance  of  the  symphysis  from  the  floor 20 

Distance  of  the  cristas  ossis  ilei "i       " 

Circumference  of  the  abdomen  in  umbilical  line 181      " 

The  following  case  deserves  to  be  mentioned  here  because  its 
prenatal  history  is  similar  to  that  of  the  foregoing  case: 

Mamie  B.,  the  second  among  four  children,  born  at  full  term. 
IMother  suffered  during  this  pregnancy  from  severe  rheumatic 
polyarthritis,  which  kept  her  in  bed  for  almost  eight  months. 
The  girl  was  at  birth  very  small,  weighing,  by  report,  only  one 
and  a  half  pounds;  breast-fed  for  one  and  a  half  years,  with  the 
addition  of  other  food  after  the  first  year.  First  teeth  at  eight 
months;  learned  to  walk  at  one  year  and  three  months  and  to 
talk  in  the  third  year.  She  has  always  been  healthy,  but  suffered 
last  year  for  some  time  from  enuresis  nosturna. 

Status  ProBsens.  Girl,  aged  six  years  nine  months,  healthy  look- 
ing, but  very  small.  Body  weight,  29|  pounds  (weight  of  a  normal 
girl  two  years  old).  Height  of  body,  39f  inches  (size  of  a  normal 
girl  two  and  a  half  years  old).  Circumference  of  chest  only  twenty 
inches.  Fronto-occipital  circumference  of  head,  twenty  inches. 
Distance  of  symphysis  from  floor,  19f  inches.  Body  graceful,  well 
proportioned,  panniculus  adiposus  and  musculature  poorly  devel- 
oped. Teeth  complete,  in  very  good  condition.  Skin  smooth,  of 
healthy  color,  so  also  the  mucous  linings.  Abdomen  somewhat 
prominent.     Urine  normal. 

Though  the  morphological  type  of  Lorain  is  unmistakable  and 
characteristic  in  its  pure  form  and  differing  from  Brissaud's  type 
with  its  more  or  less  infantile  somatic  attributes,  yet  occasionally 
it  may  in  forms  not  well  marked  be  difficult  to  differentiate  them 
clinically  in  the  young.  In  such  cases  the  anamnesis  and  thyroid 
therapy  will  be  helpful,  Brissaud's  dysthyreogenic  type  showing 
a  rapid  and  decided  improvement. 

It  is  not  surprising  that  combinations  of  both  types  occur,  since 
the  etiologic  factors  causing  dystrophia  may  be  complicated  by 
hypothyroidism,  as  in  the  interesting  case  of  Dupre  and  Pagniez. 

Etiology.  In  the  etiology  of  dystrophic  infantilism,  factors 
which  call  forth  a  debility  of  the  whole  organism  come  into  con- 
sideration. This  form  is  encountered  sometimes  accompanying 
the  status  lymphaticus  and  as  a  conseciueuce  of  chronic  infections; 
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above  all,  either  in  lues  hereditaria  or  in  lues  aquired  very  early; 
in  descendants  of  parents  who  are  suffering  from  tuberculosis, 
chronic  alcoholism,  pellagra,  malaria,  leprosy,  or  other  endemic 
diseases;  in  persons  with  congenital  or  early  acquired  valvular 
disease,  particularly  with  mitral  stenosis  (nanisme  mitral)  or  pul- 
monary stenosis.  It  is  found  also  in  individuals  showing  only  mal- 
nutrition and  poor  unhygienic  social  conditions  as  causative  factors. 
The  infectious  diseases  mentioned  may  be  active  either  through 
devitalizing  and  debilitating  the  germinative  organs  and  germ 
cells  of  the  parents,  or  the  children  themselves  may  be  affected. 

In  both  of  my  above  reported  cases  severe  rheumatic  polyar- 
thritis was  present  in  the  mothers  during  gestation;  therefore  I 
am  inclined  to  consider  this  infection  as  a  factor  that  had  some 
bearing  upon  the  anomaly  in  the  newborn. 

Children  who  have  long  suffered  from  severe  tuberculosis  in  any 
part  show  often  signs  of  retarded  development,  and  spinal  caries 
is  a  comparatively  common  cause  of  this  retardation  (Marie  and 
Leri,  "infantilisme  pottique"). 

According  to  Hertogh's  views,  the  thyroid  would  hold  a  central 
etiologic  position  even  in  the  presence  of  these  causes,  inasmuch 
as  only  a  preexisting  disturbance  of  the  thyroid  function  or  one 
provoked  b}'  these  agencies  (lues,  tuberculosis,  etc.)  could  bring 
into  existence  an  infantilistic  stunting  of  growth.  However,  this 
exclusive  standpoint  can  no  longer  be  maintained  in  the  face  of 
clinical  evidence.  As  Ferranni  has  pointed  out,  many  cogent  rea- 
sons argue  against  Hertogh's  extreme  standpoint. 

The  dependency  of  dystrophic  infantilism  upon  malarial  infec- 
tion is  evident  from  its  comparative  frequency  in  malarial  districts. 

Ferrannini,  in  Sicily,  and  H.  de  Brun,  point  to  the  numerous 
emaciated  dystrophic  individuals  of  small  figures  and  senile  coun- 
tenances among  those  who  have  suffered  from  malaria  in  early 
life.     I  made  similar  observations  in  Syria. 

Differing  from  the  pure  type  of  Lorain,  these  persons  hax^o  an 
enormous  abdomen,  due  to  the  intumefaction  of  spleen  and  liver. 
Grotesque  figures  result  from  this  contrast  of  general  emaciation 
and  enormous  abdomens. 

Orgeas  shows  us  the  stunting  effect  of  parental  malaria  upon  the 
offspring  of  Europeans  in  French  Guiana.  He  emphasizes  the 
extreme  smallness  of  the  body,  the  flabby  skin,  the  atrophy  of  the 
male  genitals,  and  microcephaly  as  main  features  of  these  "varia- 
tions morbides."  This  degeneracy  of  the  children,  especially  the 
males,  due  to  chronic  malaria  and  deterioration  of  the  parents,  is 
one  of  the  chief  causes  of  the  extinction  of  the  unmixed  white  race 
in  the  tropical  (malarial)  lands. 

Another  factor,  causative  of  dystrophic  infantilism,  is  chronic 
disturbance  of  the  gastro-intertinal  tract,  with  consequent  malnu- 
trition and  cachexia. 
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However,  we  must  not  lose  sight  of  the  fact  that  infantilism  itself 
from  any  cause  may  predispose  to  intestinal  insufficiency  or  to  other 
diseases,  as  tuberculosis,  forming  thus  a  vicious  circle. 

Babies  with  poor  digestion  and  assimilation  remain  puny  and 
meager  for  long  time,  and  their  mental  growth  is  retarded  also. 
Fortunately  this  delay  in  most  cases  is  only  temporary.  But  in 
more  severe  cases  the  affected  individuals  remain  small,  puny, 
dystrophic  in  the  full  sense  of  the  term.  One  also  observes  this 
occasionally  among  those  prematurely  born,  especially  if  nour- 
ished insufficiently  and  artificially. 

Herter,  in  a  monograph  (1908),  describes  several  children,  all 
underdeveloped,  due  to  intestinal  disturbances  with  a  characteristic 
intestinal  flora,  (Baccillus  bifidus  Tissier  and  Bacillus  infantilis), 
and  similar  cases  are  reported  by  Freeman,  Ileubner,  and  Schulz. 

M.  Landolfi  reports  an  interesting  case  of  infantilism  of  gastric 
origin.  The  patient,  aged  twenty  years,  was  the  size  of  a  ten- 
year-old  boy;  the  stunted  growth  was  due  to  gastrosuccorrhea  of 
long  standing. 

In  addition  to  the  etiologic  factors  mentioned  so  far,  afl'ections 
of  various  other  parenchymatous  organs  have  been  accused  as  the 
cause  of  infantilistic  forms  (vide  table  of  Anton). 

Byron  Bramwell  describes  a  case  as  infantilismus  pancreaticus. 
Male,  eighteen  and  one-half  years  old,  with  the  aspect  of  an  eleven- 
year-old  boy.  The  epiphyseal  cartilages  still  unossified.  The 
cause  of  this  inhibition  of  growth  was  a  chronic  diarrhea  for  nine 
years.  Under  treatment  with  pancreas  for  two  years,  the  boy 
grew  5|  inches  and  gained  2.3f  pounds;  the  sexual  development 
became  normal. 
A  similar  successfully  treated  case  is  recorded  by  .J.  L.  ]{enroul. 

Morlat  reports  an  observation  of  infantilism  produced  by  insuffi- 
ciency of  the  suprarenals,  with  great  improvement  by  adminis- 
tration of  suprarenal  extract.     Thyroidin  was  ineffective. 

The  dependency  of  the  sexual  function  upon  the  suj)rarenals  is 
well  known  from  its  disturbance  in  Addison's  disease.  Tandler 
found  in  cases  of  Addison's  disease  alterations  of  the  interstitial 
cells  and  in  the  germinative  part  of  the  testicles,  and  similar  changes 
in  the  testicles  of  a  man  with  ])riniary  hyi)()plasia  of  the  suprarenals. 
Wiesel  and  Karakascheff  and  others  describe  retardation  of  the 
sexual  characters  in  hypoplasia  and  atrophy  of  the  adrenals. 
The  case  of  Becklinghausen  is  even  more  convincing,  since  in  the 
above  cases  one  might  consider  the  hypoplasia  of  the  adrenals 
and  genitals  as  coordinate  symj)toins,  due  to  a  conunon  cause. 
Recklinghausen's  case  concerned  an  eighteen-year-old  dwarf,  0")  cm. 
in  height,  10|  kilos  in  weight,  with  the  appearance  t)f  a  four- 
year-old  boy.  The  postmortem  revealed  caseous  inflammation 
of  both  adrenals.  Recklinghausen  considers  the  possibility  of  a 
connection  between  dwarfism  wd  degeneration  of  the  suprarenals. 
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It  might  not  be  amiss  here  to  point  to  the  connection  between 
premature  sexual  development  in  children  as  early  as  from  one  to 
seven  years  of  age,  and  the  adrenals.  From  the  literature  one  may 
gather  that  a  sudden  and  rapid  genital  and  general  physical  devel- 
opment with  secondary  sexual  characters  in  youn,g  children  was 
encountered  especially  in  those  cases,  that  showed  at  autopsy 
tumors  of  the  adrenals  and  kidneys  (hypernephroma)  (Bulloch 
and  Sequeira). 

Finlayson  gives  a  report  of  a  twenty-three-year-old  man,  who 
suffering  from  biliary  liver  cirrhosis,  had  a  weight  of  only  35| 
kilos.  His  brother,  aged  nineteen  years,  likewise  suffering  from 
biliary  liver  cirrhosis,  had  a  weight  of  31  kilos. 

Hasenclever  published  three  cases  of  infantilism  suffering  from 
liver  cirrhosis.  Additional  cases  are  reported  by  Gilbert  and 
Fournie,  Lereboullet,  Cautley,  and  others. 

Otto  ^lay  speaks  of  renal  infantilism  in  congenital  or  early 
acquired  affections  of  the  kidneys,  chronic  interstitial  nephritis 
and  diabetes  insipidus.  (Miller  and  Parson,  Fletcher,  A.  Naish, 
Miller,  Sutherland.) 

Weber  and  Cherry  contribute  observations  pertaining  to  this 
category  of  infantilism. 

Finally,  also  primary  disturbances  of  the  brain,  as  encephalitis, 
porencephaly,  microcephaly,  pa'ralysis  progressiva  in  early  life 
exert  an  inhibitory,  detrimental  influence  upon  the  development 
of  the  whole  body. 
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PART   I.— LITERATURE. 

Introduction.  Closely  following  the  discovery  of  the  tubercle 
bacillus  by  Koch,  in  1882,  other  workers  announced  the  finding 
of  bacilli  resembling  the  tubercle  bacillus  in  staining  and  morpho- 
logical characteristics.  Several  claim  credit  for  this  discovery^ 
all  working  and  reporting  at  about  the  same  time — chief  among 
whom  are  Alvarez,  Czaplewski,  Doutrelepont,  Laser,  Matterstock, 
and  Tavel.  Only  one  year  earlier,  in  1884,  Koch  had  suggested 
the  idea  and  possibility  of  there  being  several  other  bacilli  with 
staining  properties  similar  to  those  of  the  tubercle  bacillus. 

S:megma  Bacillus.  This  newly  discovered  bacillus — the  smegma 
bacillus  or  Bacillus  smegmatis — came  in  apparent  answer  to  this 
prophecy,  and  was  doubly  confusing  because  it  resembled  the 
tubercle  bacillus  not  only  in  its  chief  and  heretofore  distinctive 
characteristic — its  staining  properties — but  also  in  its  morphology. 
This  confusion  and  difficulty  were  likely  to  be  encountered  in 
bacteriological  examinations  of  urine  where  mistaken  diagnoses 
have  probably  resulted  in  many  useless  but  serious  operations. 

We  are  indebted  to  Dr.  ]M.  P.  Ravenel,  director  of  the  laboratory, 
for  assistance  and  advice  during  the  progress  of  this  work  and  in 
the  preparation  of  this  paper. 

The  work  divides  itself  into  two  main  parts:  (1)  a  study  of  the 
available  literature,  which  is  scarce  as  well  as  conflicting,  and  (2) 
the  laboratory  work. 

Occurrence.  The  smegma  bacillus  is  found  widely  distributed 
over  the  surface  of  the  human  body.  It  appears  in  especially  large 
numbers  in  any  place  where  the  normal  skin  secretions  are  allowed 
to  collect,  as  about  the  genitalia,  under  the  foreskin  in  males, 
and  between  the  labia  in  the  female,  about  the  anus  and  the  peri- 
neum of  both,  in  the  umbilicus,  in  the  cerumen  of  the  ear,  about 
the  teeth,  etc.  In  this  respect  its  occurrence  is  dependent  upon  the 
degree  of  cleanliness  of  the  patient.  It  also  appears  in  the  urine — 
more  abundantly  in  females — where,  according  to  some  writers, 
it  may  be  found  in  59  per  cent,  of  the  cases,  while  others  report  it 
as  rarely  present,  especially  in  urine  from  males.    It  has  also  been 
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reported  present  in  sputum  and  lung  cavities  in  cases  of  gangrene 
of  the  lungs  and  fetid  bronchitis.  One  case  has  been  reported  of 
an  ovarian  cyst  in  which  bacilli  very  similar  to  if  not  identical 
with  the  smegma  bacillus  were  found,  which  were  thought  to  have 
been  there  by  perforation  from  the  rectum  or  by  digital  examination. 

The  occurrence  about  tlie  genitalia  and  possibility  of  gaining 
entrance  into  the  urine,  where  they  might  be  mistaken  for  tubercle 
bacilli,  resulting  in  a  diagnosis  of  genito-urinary  tuberculosis, 
forms  the  chief  point  of  practical  consideration  in  the  study  of  the 
smegma  bacillus.  This  source  of  contamination  of  urine,  how^ever, 
is  not  deep-seated,  since  no  writer  reports  finding  smegma  bacilli 
in  the  bladder  or  the  deeper  portions  of  the  urethra.  On  the  other 
hand,  several  report  unsuccessful  attempts  to  find  them  there. 

One  investigator  reports  work  done  on  animals  in  which  he  found 
the  smegma  bacillus  about  the  genitalia  of  horses,  dogs,  cattle, 
guinea-pigs,  and  white  rats.  The  cat  and  rabbit  gave  negative 
results.  In  smear  preparations,  several  note  the  tendency  of  the 
bacilli  to  be  found  more  abundantly  in  and  about  epithelial  cells 
or  other  debris. 

Morphology.  The  difficulty  and  uncertainty  of  cultivation 
necessitate  greater  dependence  on  microscopic  findings,  but  it  is 
here  that  we  find  the  close  resemblance  of  the  smegma  bacillus  to 
the  tubercle  bacillus,  and  morphology  presents  one  of  the  two  chief 
possibilities  of  confusion. 

It  varies  widely  in  morphology,  but  usually  is  3  to  5  i'-  long  by 
J  to  f  11.  wide:  a  rather  long,  slender,  often  slightly  curved  bacillus 
or  little  rod  with  rounded  ends.  Its  morphological  variations  seem 
no  more  limited  to  one  dimension  or  property  than  to  another.  It 
may  be  about  the  same  length  as  the  tubercle  bacillus  as  ordinarily 
found  in  human  sputum — much  shorter,  much  longer — or  we  may 
find  some  preparations  with  only  straight  bacilli,  or  others  almost 
entirely  composed  of  small  curved  rods,  some  thicker,  some  thinner. 
The  short  bacilli  often  appear  like  comma  bacilli.  Some  authors 
claim  the  form  and  size  are  dependent  on  the  kind  of  culture  media 
used.  One  author  suggests  that  the  degree  of  curvature  is  appar- 
ently dependent  on  the  position  of  the  bacillus  in  the  colony — 
those  nearest  the  centre  being  most  curved,  while  tiiose  farther  out 
and  composing  filaments  are  straight.  A  wider  \ariation  from 
cultures  is  only  to  be  expected  from,  and  certainly  would  tend  to 
strengthen  the  doubt  in,  the  fact  that  the  organism  has  not  yet  been 
cultivated,  at  least  not  so  frequently  and  generally  as  claimed. 

Dahms  claims  never  to  have  found  a  "smegma  bacillus  showing 
in  a  typical  way  the  peculiar  sharp  curve  near  one  extremity  which 
is  so  freciuently  observed  in  tubercle  bacilli." 

Many  claim  to  have  found  so-caMed  "si)ores."  "spore  bodies," 
"sporogenic  bodies,"  etc.,  aj)pearing  at  each  end  of  the  stained 
l)a('ilhis,  taking  a  deej)er  stain  and  giving  to  short  bacilli  at  least 
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the  appearance  of  diplococci  or  of  two  cocci  lyiiif?  close  to  each  other. 
Preparations  from  colonies  on  media  producing  rapid  growth 
show  evidence  of  manner  of  growth  and  development.  Scattered 
among  the  bacilli  throughout  the  field  are  to  he  found  munerous 
short,  oval  segments  or  egg-shaped  bodies  of  the  same  color  as  the 
bacilli,  but  quite  separate  and  distinct  from  them.  Also  other 
bodies- — little  rods  intermediate  in  size  between  the  egg-shaped 
segments  and  the  mature  bacilli- — are  foimd  and  seem  to  be  an 
intermediate  stage  of  development.  Some  report  finding  granular 
bacilli  on  certain  kinds  of  media,  especially  Loffler's  blood  serum, 
while  others  claim  never  to  have  seen  granular  forms.  Hang-drop 
preparations  show  absence  of  independent  motion. 

Staining.  Staining  is  the  second  important  point  in  which 
the  smegma  bacillus  resembles  the  tubercle  bacillus,  and  this  is 
second  in  order  of  enumeration  only,  because  in  order  of  importance 
it  really  holds  first  place.  Like  the  tubercle  bacillus,  the  smegma 
bacillus  belongs  to  the  class  of  so-called  "acid-fasts,"  i.  e.,  it  resists 
decolorization  by  acids  after  staining  with  carbol-fuchsin.  Herein 
lies  the  real  difficulty  for  the  clinician,  for  the  test  long  held  for  the 
tubercle  bacillus  was  this  property  of  acid-fastness.  Then  the 
discovery  of  the  smegma  bacillus  introduced  a  source  of  error  in 
that  in  certain  cases,  as  for  instance  in  the  examination  of  urine 
for  tubercle  bacilli,  the  mere  finding  of  red  bacilli  after  decoloriza- 
tion, was  not  sufficient  basis  for  diagnosis  of  genito-urinary  tuber- 
culosis, because  it  might  be  the  smegma  bacillus.  Immediately 
several  workers  undertook  the  problem  of  de^■ising  a  method  whereby 
an  accurate  differential  diagnosis  could  be  made  between  these 
two  similar  organisms,  and  their  attempts,  especially  those  of  the 
earlier  workers,  were  to  stain  it  under  two  conditions:  in  tissue  and 
in  smear  preparations. 

These  efforts  proved  successful  in  quantity  but  of  doubtful 
success  in  value,  since  scarcely  any  two  workers  \vd\e  reached  the 
same  conclusions.  Yet  each  has  proposed  and  enthusiastically 
advocated  some  method  quite  different  from  all  others,  and  one 
which  he  is  sure  will  prove  reliable  in  all  cases  at  all  times.  As  a 
rule,  he  has  been  equally  enthusiastic  and  urgent  in  his  disapproval 
of  all  other  methods  of  differentiation  by  staining  or  otherwise. 
At  the  present  time  no  absolutely  reliable  method  of  differentiation 
by  staining  properties  has  been  found,  and  yet  more  than  twenty 
different  methods  have  been  advocated  by  the  originator  of  each. 
The  cause  of  this  wide  variation  in  results  is  found  primarily  in  the 
variable  staining  properties  of  the  smegma  bacillus,  and  possibly 
secondarily  in  the  fact  that  no  one  observer  has  done  sufficiently 
extensive  work  to  prove  the  inaccuracies  of  his  own  method.  More 
recent  writers  suggest  the  impossibility  of  a  differential  method 
of  staining  due  to  the  \ariation  in  the  staining  reactions  of  the 
smegma  bacillus  and  its  close  relationship  to  the  tubercle  bacillus. 
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The  numerous  methods  thus  far  suggested  have,  in  the  main, 
agreed  upon  and  been  based  on  two  points:  (1)  that  the  smegma 
bacillus  stains  with  difficulty  but  is  equally  slow  and  difficult 
of  decolorization,  and  (2)  that  it  possesses  both  these  properties 
to  a  less  extent  than  the  tubercle  bacillus.  Several  observers  have 
mentioned  ^'ariation  in  staining  reaction  dependent  on  the  nature 
of  culture  media  or  stage  of  subculturing.  For  instance,  some  claim 
the  acid  resistance  to  be  greater  when  the  organism  is  grown  on 
drier  culture  media,  and  others  claim  each  successive  transfer  or 
subculture  shows  a  gradually  decreasing  degree  of  acid-fastness. 
A.  Moeller,  though,  claims  the  smegma  bacillus  to  be  absolutely 
acid-alcohol-fast,  not  decolorized  by  twelve  minutes'  application 
of  3  per  cent.  HCl-alcohol  and  not  diminished  in  this  property 
after  twenty-five  generations. 

Possibly  the  best  idea  of  the  various  methods  is  obtainable  from 
a  summary  and  classification  used  by  Drs.  Young  and  Churchman. 
A  brief  form  of  their  classification  follows: 

I.  Methods  Depending  on  Greater  Avidity  of  Smegma  Bacillus 
for  the  Stain. 

(a)  Method  of  Giacomi:  Specimen  in  carbol-fuchsin  heated 
barely  to  steaming;  smegma  bacilli  deeply  stained;  Tubercle  bacilli 
not  at  all  or  only  faintly  stained  and  easily  decolorized. 

II.  Methods    Depending  on    Decolorizatimi  without  Alcohol. 

(a)  Method  of  Gabbett:  Specimen  heated  in  carbol-fuchsin, 
washed  in  water,  decolorized,  and  counterstained  with  Gabbett's 
solution  of  methylene-blue,  H2SO4,  and  water. 

(6)  Method  of  Ziehl-Neelsen :  Specimen  heated  in  carbol- 
fuchsin,  washed  in  water,  decolorized  by  H2SO4,  and  counter- 
stained  in  aqueous  methylene-blue. 

(c)  Method  of  Frankel:     HNO3  replacing  H2SO4  in  (a). 

(d)  Anonymous  method  (recommended  by  Alvarez  and  Tavel): 
Glacial  acetic  acid  replacing  H2SO4  in  (a). 

(e)  ]\Iethod  of  Kiihne:  Carbol-fuchsin  to  stain,  HNO3  to  decol- 
orize, and  picric  acid  to  counterstain. 

(/)  Method  of  Weigert  (modification  of  Gram's  method) :  Stained 
and  treated  with  KI  solution  as  in  Gram's  method.  Anilin  oil  to 
decolorize. 

(g)  Method  of  Giacomi:  Heated  in  distilled  water  containing 
two  to  three  drops  of  concentrated  alcoholic  fuchsin,  wash  in  weak 
solution  of  perchloride  of  iron  and  then  decolorize  in  concentrated 
solution  of  the  same. 

III.  Methods    Depending  on    Decolorization  with  Alcohol  Alone, 
(a)  Method  of  Gram:    Stain  with  aqueous  solution  of  gentian 

violet,  then  with  Gram's  solution  of  Kl,  decolorize  with  absolute 
alcohol. 

(6)  Method  of  Weiciiselbaum :  Stain  in  carbol-fuchsin,  decol- 
orize, and  counterstain  with  concentrated  mcthylcnr-blue  in  al>so- 
lute  alcohol. 
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(c)  ^Method  of  Czaplewski:  Carbol-fuchsin  to  stain,  wash  for 
five  minutes  in  fluorescein  methylene-blue,  then  for  one-hah'  to 
one  minute   in   concentrated   methylene-bhie. 

(d)  ^Method  of  Pappenheim:  Stain  in  carbol-fuchsin,  then  (Hp 
three  to  five  times  in  sohition  consisting  of  absohite  ak'ohol,  coralHn 
methylene-bhie,  and  glycerin.  Tubercle  bacilli  are  stained  red  and 
smegma  bacilli  blue. 

IV.  Methods  Deyending  on  Decolorization  tciih  Alcohol  and 
Another  Agent. 

(a)  ]\Iethod  of  Koch  and  Ehrlich:  Stain  for  twenty-four  hours 
in  anilin  water  fuchsin  (or  gentian  violet).  Transfer  to  HXO3, 
one  to  four.  Place  in  60  per  cent,  alcohol  for  a  few  seconds,  wash, 
and  counterstain  with  methylene-blue  (or  vesuvin). 

(b)  ]Method  of  B.  Frankel:  Stain  with  carbol-fuchsin,  decolorize 
with  a  mixture  of  HNO3,  alcohol,  and  methylene-blue. 

(c)  INIethod  of  Marzinowski:  Stain  in  watery  solution  of  carbol- 
fuchsin.    Counterstain  and  decolorize  with  Loffler's  methylene-blue. 

{d)  Method  of  Lustgarten:  Stain  twelve  to  twenty-four  hours 
in  concentrated  alcoholic  solution  of  gentian  violet  mixed  with 
acpieous  solution  of  anilin  oil.  AYash  in  absolute  alcohol,  ten  seconds 
in  1.5  per  cent,  solution  of  potassium  permanganate,  then  in  con- 
centrated aqueous  solution  of  pure  sulphurous  acid  (freshly  made 
by  action  of  H2SO4  on  metallic  copper).  After  disappearance  of 
precipitate  of  manganese  oxide,  repeat  permanganate,  sulphurous 
acid,  and  water  until  decolorization  is  complete. 

(e)  ^Method  of  Alvarez  and  Tavel:  Same  as  (d)  except  oxalic 
acid  instead  of  sulphurous.  Also  counterstain  with  saponin,  eosin, 
or  picrocarmin. 

if)  ^Method  of  Honsell:  Carbol-fuchsin  stain,  wash,  place  in 
acid  alcohol  (.3  per  cent.  HCl  in  absolute  alcohol)  ten  minutes,  wash, 
counterstain  with  alcoholic  methylene-blue. 

(g)  Vesuvin  and  malachite  green  have  also  been  advised  (by 
Frankel)  and  magenta  and  ch\Tsoidin  (by  Gibbs). 

V.  Methods  Depending  on  Preliminary  Treatment  Aimed  at 
Diminishing  Resistance  to  Decolorization. 

(a)  ^Method  of  Matterstock,  Bitter,  and  ]Markuse:  Preliminary 
solution  of  fatty  substances  by  ether  or  chloroform.    Stain  as  usual. 

(6)  jMethod  of  Gottstein:  Heat  specimen  with  KI  in  alcohol, 
wash  in  alcohol  and  water;  the  fatty  substances  are  remoAed  and 
the  specimen  is  then  stained  as  usual. 

(c)  ^lethod  of  Bunge  and  Trautenroth  (method  for  spores): 
Fix  specimen  and  remove  fat  by  absolute  alcohol.  Then  treat 
with  5  per  cent,  chromic  acid,  stain  with  carbol-fuchsin,  decolorize 
with  dilute  H2SO4  then  with  pure  HXO3,  counterstain  with  concen- 
trated alcoholic  methylene-blue. 

CuLTR'ATiox.  Cultivation  of  the  smegma  bacillus  is  one  of  the 
most  fruitful  sources  of  confusion  and  difference  of  opinion  among 
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various  workers.  Laser,  in  1897,  claimed  to  have  cultivated  it 
and  Czaplewski,  a  little  later,  claimed  to  have  secured  the  first  pure 
cultures.  Others  followed  quickly  with  similar  claims,  but  more 
recent  workers  and  the  growing  consensus  of  opinion  seems  to  dis- 
credit these  claims,  believing  that  some  other  members  of  the  acid- 
fast  group  instead  of  the  smegma  bacillus  were  cultivated. 

The  fiufling  of  these  men  and  others  who  have  claimed  its  culti- 
vation was  the  result  of  accident,  their  purpose  usuall}^  being  to 
culvitate  gonococci  or  to  find  a  cause  of  syphilis. 

The  im certainty  about  the  reliability  of  their  results  is  strongly 
substantiated  by  both  the  widely  differing  results  and  the  ease  with 
which  some  have  obtained  growth  on  almost  any  kind  of  culture 
media,  as  contrasted  with  the  absolute  inability  of  others  to  get 
any  growth  whatever.  A  brief  summary  of  their  claims,  is  here 
given: 

The  first  cultures  were  made  upon  agar  plates  and  slants  which 
had  been  smeared  with  sterile  human  blood  and  incubated  twenty- 
four  hours  to  prove  sterility  before  inoculation.  Growth  resulted 
in  small  colonies  like  diphtheria  or  streptococcus.  Transplanted 
to  blood-serum  and  glycerin-agar  the  growth  continued  in  the  same 
small  almost  dew  drop-like  colonies.  !Most  investigators  report 
a  difterence  in  cultivation  between  smegma  bacilli  and  tubercle 
bacilli  in  that  the  smegma  bacillus  grows  more  rapidly — a  few 
reporting  several  days  required — but  it  is  usually  reported  as 
growing  within  twenty-four  hours  to  a  few  days. 

The  growth  on  different  kinds  of  media  is  as  follows: 

Agar  smeared  with  sterile  human  blood:  numerous,  small,  diph- 
theria or  streptococcus-like  colonies  showing  mainly  micrococci, 
but  after  several  days  are  found  a  few,  small,  irregularly  rounded, 
grayish-white  colonies  which  prove  to  contain  smegma  bacilli. 

Gelatin:  No  development.  Some  claim  slight  growth  of  rather 
short  bacilli,  often  curved  and  knotted  or  with  ends  swollen  in  club- 
like sAvellings.  Weber  claims  the  growth  to  be  composed  of  quite 
large  bacilli. 

Agar  slants  and  plates:  Sparse  growth  after  several  days  at 
37°  C. 

Peptone  water  and  bouillon:  Scarcely  noticeable  growth  of  a 
flocculent  grayish  color. 

Glucose  bouillon:  ^Marked  development  in  twenty-four  hours. 
White  sediment  loosened  in  shreds  on  shaking.  Moeller  claims  a 
dry  pellicle-like  growth  floating  on  the  surface  of  the  bouillon, 
which  sinks  to  the  bottom  in  fragments  on  shaking. 

Potatoes:  Xo  visible  growth  after  three  days,  but  rather  long 
bacilli  found  on  scraping  the  surface  for  a  smear.  Later  scanty 
growth,  yellowish  layer,  irregular  shape,  and  indefinite  outlines. 
Weber  characterizes  the  bacillus  grown  on  potato  as  siiort  and 
almost  coccus-like.  lie  also  claims  better  growth  if  the  potato  is 
alkaline  in  reaction. 
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Xiitrcse-serum  agar  (used  for  Czaplewski's  first  culture) :  Numer- 
ous, small,  irregularly  rounded  colonies  of  rather  long  bacilli. 

Glycerin  agar:  Twenty-four  hours  showed  distinctly  visible 
growth,  a  grayish,  well-defined  layer.  Forty-eight  hours  showed 
thick,  grayish-white,  or  yellow  growth,  margins  sharply  defined, 
indented  and  lobulated  appearance,  centre  darker. 

Loffler's  serum:  Twenty-four  hours  gave  scarcely  visible  growth. 
Forty-eight  hours,  a  yellowish-gray  color.  Variable  size  from  mere 
specks  to  areas  2  mm.  in  diameter,  which  by  confluence  later  formed 
a  distinct  layer.     Bacilli  often  appear,  granular  and  as  short  rods. 

Glycerin-milk  agar  (used  and  prepared  by  Xeufekl) :  Claimed 
to  reproduce  more  nearly  the  natural  conditions  of  nourishment 
and  to  resemble  smegma  so  closely  that  the  bacilli  grown  on  it  are 
more  like  those  observed  in  direct  smear  preparations,  /.  e.,  some 
claim  that  a  shorter,  plumper  bacillus  grows  on  this  medium. 

]\Iilk  medium  seems  especially  likely  to  produce  a  growth  charac- 
terized by  an  abundance  of  pleomorphic  forms.  It  is  not  coagulated, 
however,  by  the  growth. 

Weber  reports  the  successful  use  of  lanolin  agar,  claiming  growth 
in  sixteen  out  of  eighteen  cases  showing  smegma  bacilli  in  one  series 
examined.  Stab  cultures  in  agar  and  gelatin  show  limited  extent 
of  growth  which  is  quite  closely  confined  to  the  path  of  the  needle. 
All  agree  upon  an  optimum  temperature  of  37°  C;  no  growth  below 
23°  C. 

The  microscopic  appearance  of  a  colony  of  smegma  bacilli  (espe- 
cially with  the  large  flat  colonies  found  on  glycerin-agar)  is  wax-like, 
white  or  nearly  so,  dense,  finely  granular,  and  with  sharply  defined 
margins.  The  colonies  are  not  always  circular,  yet  never  sharply 
angular,  but  their  irregularities  consist  of  rounded  and  lobulated 
extensions.  The  higher  power  of  the  microscope  used  on  a  stained 
impression  smear  from  one  of  these  colonies  shows  very  well 
the  arrangement  of  the  smegma  bacilli  in  the  colony,  often  quite 
like  tubercle  bacilli.  The  bacilli  may  be  in  straight  lines  end  to 
end,  as  portions  of  concentric  circles,  or  branching  from  each  other 
at  various  angles  or  forming  long  parallel  lines. 

Pathogexicity.  On  one  point  CAcry  investigator  presents  the 
same  report,  and  that  is  the  pathogenicity  of  the  smegma  bacillus. 
All  agree  in  saying  that  it  is  a  harmless,  non-pathogenic  organism, 
i.  e.,  a  saprophyte.  All  pieces  of  work  are  practically  a  unit  on  this, 
that  animal  inoculation  fails  entirely  to  produce  any  serious  results. 
Some  claim,  though,  that  a  slight  tubercle-like  swelling  or  nodule 
is  produced  at  the  point  of  inoculation. 

The  one  case  reported  by  Dietrich  of  finding  smegma  bacilli  in 
an  ovarian  cyst  would  seem  to  indicate  the  possibility  at  least  of 
the  organism  possessing  some  pathogenicity.  As  mentioned  above, 
the  probable  explanation  of  this  case  is  the  entrance  of  the  bacilli 
by  digital  examination. 
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It  might  be  added  that  the  unity  of  opinion  on  the  question  of 
pathogenicity  does  not  seem  to  verify  the  claims  of  cultural  findings; 
for  if  others  than  the  true  smegma  bacillus  were  really  cultivated, 
they  were  all  of  the  same  class,  harmless  acid-fasts,  and  hence  unable 
to  give  positive  inoculation  results. 


PART  II. — LABORATORY  WORK. 

The  laboratory  side  of  this  paper,  undertaken  with  a  view  of 
determining  the  prevalence  of  the  smegma  bacillus  about  the  male 
genitalia  and  of  verifying  some  of  its  cultural  and  staining  prop- 
erties, must  from  the  nature  of  the  object  as  thus  stated  divide 
itself  into  two  main  parts:  The  first  consisted  of  collecting  smegma 
from  which  smears  were  made  to  be  stained  and  tabulating  results 
of  urinary  examinations  in  this  laboratory  during  the  past  two  years. 
The  second  consisted  in  taking  swabs  or  collecting  larger  amounts 
of  smegma  to  be  used  for  planting  out  on  several  kinds  of  culture 
media  in  an  attempt  to  grow  the  smegma  bacillus. 

For  this  material,  access  was  kindly  granted  to  the  male  wards 
of  the  Wisconsin  State  Hospital  for  the  Insane  and  the  Dane  County 
Asylum,  and  to  Drs.  Lorenz  and  Stebbins  for  kindness  and  coopera- 
tion, thanks  are  gladly  extended. 

Tabular  form^  will  best  show  the  results  of  each  piece  of  work, 
preceded  by  a  brief  explanation  of  method  or  technique  used,  and 
followed  by  summary  of  results  obtained.  The  first  series  will 
consist  of  a  number  of  cases  from  which  smear  preparations  were 
taken,  stained,  and  studied.  No  complicated  plan  or  procedure 
was  required  for  this.  The  inmates  were  simply  taken  one  at  a  time, 
the  penis  examined  for  presence  of  smegma  in  sufficient  quantities 
for  the  purpose  of  this  study,  and  then  a  number  of  smears  were 
made  on  glass  slides,  banded  together  and  numbered.  Or  if,  as 
was  true  in  many  cases,  the  smegma  found  was  the  product  of  too 
long  accumulation  and  therefore  too  thick  and  dry  to  be  smeared 
out  at  once,  a  sufficiently  large  piece  was  removed  and  taken  to  the 
laboratory  to  be  mixed  with  sufficient  sterile  water  to  make  the 
required  nimiber  of  smear  preparations.  Then  these,  together  with 
the  rest,  were  fixed  by  heat  and  stained  as  follows:  one  in  a  borax 
solution  of  methylene-blue;  one  in  carbol-fuchsin  followed  by 
decolorization  with  25  per  cent.  H2SO4  until  the  slide  presented 
the  same  appearance  of  decolorization  as  is  usually  presented  by  a 
slide  of  sputum  stained  and  decolorized  for  tubercle  bacilli,  antl  then, 
after  examination,  counterstained  in  borax  methylene  blue  (the 
oil  Ijeing  carefully  removed  with  xylol  before  counterstaining);  one 
in    carbol-fuchsin    followed    l)y    decolorization    with    acid    alcohol 

'  Detailiil  ImI>Iis  nmilted  on  Jiccount  of  leiigtli. 
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(5  per  cent.  HNO3,  70  per  cent,  of  95  per  cent,  alcohol,  25  per  cent. 
H2O)  until  the  slide  presented  usual  pale  appearance;  and  one  in 
carbol-fuchsin,  followed  by  decolorization  with  I.abarraque's 
solution  until  the  slide  had  assumed  a  distinct  brown  color. 

All  carbol-fuchsin  staining  was  done  with  Ziehl's  carbol-fuchsin 
for  twleve  hours  in  a  paraffin  oven  at  50°  C.  or  twenty -four  to  thirty- 
six  hours  at  room  temperature. 


No.  of 
cases. 

Stain. 

Decolorizer. 

No.  showing 
smegma 
Counterstain.      bacilli. 

No.  not 

showing 

smegma 

bacilli. 

126 

Carbol-fuchsin 

H,S04 

None                           85 

41 

112 

Carbol-fuchsin 

H.SO4 

Methylene-blue        19 

107 

196 

Carbol-fuchsin 

Acid  alcohol 

None                         16 

103 

117 

Carbol-fuchsin 

Labarraque's  solution 

None                         16 

101 

Slimmary  of  Table.  Of  127  cases  taken,  practically  all  present 
the  same  picture  when  stained  with  methylene-blue.  \  number  of 
different  kinds  of  cocci  and  bacilli  are  present  in  abundance,  the 
predominating  organism  always  being  mentioned  first.  ]\Iany  of 
the  bacilli  are  diphtheroid  in  appearance.  The  chief  difference 
between  any  one  slide  and  another  is  simply  a  matter  of  degree 
and  proportion  of  each  kind  of  organism,  each  having  the  same 
types. 

Of  126  stained  with  carbol-fuchsin  and  decolorized  with  25  per 
cent.  H2SO4,  41  cases,  or  32.5  per  cent.,  failed  to  show  any  red 
bacilli  at  all,  while  85  cases,  or  67.5  per  cent,  showed  red  bacilli 
in  greater  or  less  abundance  as  described  under  each  case  as  to  size, 
shape,  etc. 

Of  the  same  126  cases  counterstained  with  methylene-blue, 
85  of  which  had  shown  red  bacilli  before  counterstaining,  only  19 
cases,  or  22  per  cent.,  continued  to  show  them  in  greater  or  less 
numbers,  i.  e.,  77  per  cent,  of  the  cases  showing  red  bacilli  before 
counterstaining  lost  or  had  their  red  stain  masked  when  counter- 
stained. 

Of  119  cases  stained  with  carbol-fuchsin  and  decolorized  with 
acid  alcohol,  16  cases,  or  13  per  cent.,  showed  a  few  or  more  red 
bacilli,  usually  very  faint  red  or  in  larger  masses  of  debris  in  the 
preparation  which  had  not  been  so  thoroughly  subjected  to  the 
action  of  the  decolorizer. 

Of  117  cases  stained  with  carbol-fuchsin  and  decolorized  with 
Labarraque's  solution,  16  cases,  or  13  per  cent.,  showed  red  bacilli 
in  varying  numbers  and  in  varying  stages  of  decolorization  from 
faint  red  almost  decolorized  to  dark  red  bacilli,  as  yet  unmodified 
by  the  action  of  the  decolorizer. 

Since  the  material  in  the  above  series  was  secured  from  a  class 
of  men  whose  condition  would  mean  habits  of  cleanliness  not  up 
to  the  average  standard,  a  series  of  20  cases  from  normal  men  w^as 
studied,  somewhat  as  a  control  for  results  of  the  first  series.    The 
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subjects  from  whom  these  specimens  were  obtained  were  men 
about  the  laboratory,  faculty,  and  students. 

jNIaterial  was  collected  as  for  the  first  series,  save  that  only  H2SO4 
was  used  as  a  decolorizer,  the  purpose  being  merely  to  determine 
the  presence  or  absence  of  smegma  bacilli. 

Of  20  cases  studied  in  this  second  series,  13,  or  Go  per  cent., 
showed  the  presence  of  smegma  bacilli  when  stained  with  carbol- 
fuchsin  and  decolorized  by  25  per  cent.  H2SO4.  This  is  to  be  com- 
pared with  67.5  per  cent,  in  the  first  series. 

Two  cases,  or  10  per  cent,  of  all  cases,  still  continued  to  show 
smegma  bacilli  even  after  counterstaining.  This  corresponds  to 
14  per  cent,  similarly  obtained  in  the  first  series. 

IVIethylene-blue  used  alone  showed  the  same  results  as  in  the 
first  series. 

Urine.  From  an  interest  in  the  findings  and  conclusions  of 
Young  and  Churchman  that  urine  could  not  be  safely  collected 
unless  by  their  methofl,  which  provides  for  pre^'ious  urethral  irri- 
gation, and  the  conflicting  statement  of  other  writers  that  cathe- 
terization is  sufficient,  a  study  of  the  case  records  of  this  the  State 
Laboratory  of  Hygiene  has  been  made.  This  covers  a  period  of 
the  past  two  years,  and  includes  all  the  cases  of  urine  examined  for 
tubercle  bacilli,  whether  this  examination  was  especially  requested 
and  indicated  by  history  and  suspicions  of  genito-urinary  tubercu- 
losis or  was  simply  made  as  a  part  of  the  routine  examination 
of  urine. 

The  results  of  this  study  are  tabulated  below: 

Findings.  To  be  examined  for  tubercle  bacilli.     Routine  examination. 

Positive  to  tubercle  bacilli  3  2 

Negative  to  tubercle  bacilli  10  18 


This  shows  22.5  per  cent,  of  cases  of  suspected  tuberculosis  to 
show  acid-fasts  and  10  per  cent,  of  cases  not  suspected,  or  14  per 
cent,  of  all  cases  examined  for  tubercle  bacilli.  These  cases  are 
taken  as  they  came  into  the  laboratory  from  all  over  the  State, 
without  s])ecial  precaution  or  tcciniiciue  to  avoid  getting  smegma 
bacilli  into  the  urine,  and  i)robably  few  were  collected  by  catheter. 

Young  and  Churchman  report  11  cases  out  of  24  collected  simi- 
larly as  positive,  or  45  per  cent.,  as  compared  with  14  per  cent, 
found  here,  including  more  thiln  one-third  of  the  cases  in  which 
diagnoses  of  genito-urinary  tuluTculosis  had  already  been  made 
or  suspected.  This  would  tend  to  show  less  chance  of  the  smegma 
bacilli  getting  into  the  urine  than  these  workers  suggest. 

Cultivation.  Technique.  The  second  ])ortion  of  the  laboratory 
side  of  this  study  consists  of  a  series  of  cultures  from  42  cases,  taken 
in  different  ways,  treated  differently,  planted  dilVerentl\ ,  and 
incubated  differently  in  an  effort  to  produce  growth. 
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The  material  for  the  first  32  of  these  was  collected  from  the  penis 
by  the  usual  sterile  swab  used  for  the  taking  of  cultures  and  planted 
on  various  kinds  of  artificial  culture  media — meat-lactose-agar, 
human  hemoglobin-agar,  cat-blood  agar,  blood-serum,  meat  plain 
agar,  and  meat-glucose-agar.  Cultures  were  incubated  at  37°  C. 
aerobically  or  anaerobically,  as  the  case  might  be,  until  examined. 
P>xamination  of  smear  preparations  was  made  after  varying  periods 
of  two  days  to  two  weeks,  and  with  two  staining  methods.  One 
preparation  was  stained  with  borax  methylene-blue  and  the  other 
with  carbol-fuchsin,  followed  by  25  per  cent.  H2SO4  to  decolorize, 
then  examined,  counter-stained  with  methylene-blue,  and  again 
examined. 

The  technique  for  the  last  ten  cultures  differed  slightly  from  the 
first  series.  The  antiformin  method  for  isolation  of  tubercle  bacilli 
was  used  on  large  quantities  of  smegma  taken  from  several  of  the 
more  abundant  cases  and  the  sediment  planted  out  on  Dorset's 
egg  medium,  three  or  four  loopfuls  each  to  the  first  two  tubes  and 
the  remainder  poured  into  the  third. 

Results.  Of  the  42  cases  studied,  the  first  32,  or  those  planted 
as  from  ordinary  swabbing,  show  but  little  difference  save  the  6 
grown  anaerobically,  and  these  seemed  to  have  slightly  less  abinidant 
growths.  In  all  cases,  however,  the  growth  was  quite  abundant, 
and  upon  examination  proved  to  contain  the  same  organisms, 
cocci  and  bacilli,  of  several  kinds  and  in  varying  proportions.  Very 
often  bacilli  were  found  which  were  so  like  diphtheria  bacilli  that 
a  differentiation  could  be  made  only  with  difficulty,  if  at  all.  ]Many 
others,  while  not  resembling  the  diphtheria  bacillus  so  closely  as 
to  be  called  pseudodiphtheria,  still  were  enough  like  to  to  be  called 
diphtheroid.  These  are  probably  the  same  organisms  mentioned 
by  several  observers  in  their  writings  on  the  smegma  bacillus. 

Stained  for  acid-fasts,  these  same  preparations  failed  to  show  any 
organisms  which  had  resisted  decolorization,  only  a  few  doubtful 
ones  being  found,  and  these  were  quickly  proAcd  negative  on 
counterstaining. 

The  last  10  cases  treated  by  a  method  calculated  to  eliminate 
the  abundant  growth  of  other  bacilli  and  cocci  failed  to  show  any 
better  results,  save  that  the  growth  was  less  abundant. 

Conclusions.  From  the  foregoing  we  can  see  several  conclu- 
sions quite  clearly  set  forth  for  us,  not  least  among  which  is  the  need 
for  a  thorough,  comprehensive,  dependable  piece  of  work  on  this 
subject. 

From  the  knowledge  at  hand  it  is  evident  that: 

1.  The  smegma  bacillus  resembles  the  tubercle  bacillus  very 
closely  in  staining  properties  and  in  morphology. 

2.  No  method  of  differentiation  by  staining  is  entirely  adequate 
for  all  cases. 

3.  The  successful  culti\ation  of  the  true  smegma  bacillus  is  open 
to  question. 
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4.  Successful  cultivation  granted,  the  inherent  difficulties  by 
methods  now  available  render  this  method  of  differentiation  of  little 
value  in  routine  diagnosis. 

5.  The  smegma  bacillus  is  found  in  a  large  proportion  of  patients 
examined,  but  the  widespread  occurrence  is  quite  dependent 
on  the  degree  of  cleanliness  of  the  patient,  together  with  the  pres- 
ence or  length  of  foreskin  in  males. 

6.  By  thorough  cleaning  of  the  genitalia,  especially  the  meatus 
and  by  catheterization,  urine  to  be  examined  for  tubercle  bacilli 
can  be  collected  with  a  fair  degree  of  certainty  of  freedom  from 
smegma  bacilli. 

7.  With  the  above  precautions,  the  finding  of  acid-fast  organisms 
after  decolorization  with  acid-alcohol  enables  us  to  make  a  pre- 
sumptive diagnosis  of  genito-urinary  tuberculosis. 

8.  Final  differentiation,  however,  can  be  made  only  by  animal 
inoculation. 
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Infectioxs  of  the  Hand.  A  Guide  to  the  Surgical  Treatment 
OF  Acute  axd  Chronic  Suppurative  Processes  in  the 
Fingers,  Hand  and  Forearm.  By  Allen  B.  K\navel,  M.D., 
Assistant  Professor  of  Surgery,  Northwestern  University  ^Medical 
School,  Chicago.  Second  edition;  463  pages;  147  illustrations. 
Philadelphia  and  New  York:  Lea  &  Febiger,  1914. 

After  disposing  of  simple  localized  infections,  as  paronychia,  car- 
buncle, etc.,  in  Part  I,  the  remainder  of  the  book  discusses  the  grave 
infections  as  tenosynovitis,  fascial-s|)ace  abscesses,  lymphangitis, 
and  their  sequela>  from  the  anatomical  and  clinical  stand-points. 
The  tendon  sheaths  of  the  fingers  with  their  communications  and 
the  extensions  into  the  radial  and  unlar  bursts  are  described.  Five 
well-defined  fascial  spaces  are  exposed:  the  middle  palmar,  the 
thenar,  the  hypothenar,  the  dorsal  subcutaneous,  and  the  dorsal 
subaponeurotic.  The  relation  between  the  tendon  sheaths  and  the 
palmar  spaces  is  considered.  About  this  outline  revolves  the 
theme  of  the  whole  book. 

The  faults  of  the  work  are  insignificant  as  compared  to  its  merits. 
Of  the  former  the  chief  ones  are  repetition  and  lack  of  a  careful 
finish  from  the  stand-point  of  uniformity  of  nomenclature  and 
expert  proof-reading.  Chapter  XV,  which  gives  excerpts  from 
the  literature,  might  well  be  omitted.  It  consists  of  literal 
translations  from  French  and  German  authors.  It  is  difficult 
to  understand  why  English  and  American  authors  are  entirely 
neglected.  By  better  arrangement  of  its  contents  and  avoidance 
of  repetition,  as  for  example  the  description  of  the  treatment  of 
infections  once  instead  of  several  times,  the  bulk  of  the  book 
could  be  advantageously  reduced.  Several  omissions  and  state- 
ments occur  to  which  we  believe  exception  may  be  taken.  For 
example,  a  noteworthy  omission  is  the  differential  diagnosis  between 
traumatic  neuritis  from  direct  trauma  to  the  nerve  (usually  the 
median)  in  a  punctured  wound  and  actual  infection  of  the  hand. 
The  author  "condemns  most  severely"  the  excision  of  a  carbuncle. 
In  cases  of  grave  septicemia  from  this  cause  it  appears  to  be  just 
as  rational  immediately  to  prevent  further  absorption  of  toxins 
by  excision  of  a  carbuncle  with  cauterization  of  its  base  as  it  is 


280  REVIEWS 

to  amputate  a  putrid  limb  under  similar  conditions.  We  are  not 
aware  that  streptococci  produce  pus,  but  we  do  know  that  they 
are  frequently  forerunners  of  the  pyogenic  staphylococci.  While 
we  agree  that  isolated  necrosis  of  a  metacarpal  is  commonly 
tuberculous,  we  disagree  as  to  its  frequency  in  syphilis,  since  in 
our  experience  the  latter  disease  produces  a  characteristic  pro- 
liferative osteoperiostitis.  The  sentence:  "...  temperature 
running  a  classical  hectic  curve  (98°  to  102°  F.),  then  constantly 
between  120°  and  130°,  having  the  appearance  of  impending 
death"  possesses  a  little  ghastly  humor.  Blood-counts  are  not 
usually  estimated  in  centimeters  but  in  millimeters. 

The  masters  Tillaux,  Malgaigne,  and  Cannon  are  named  Tilleau, 
Tilleaux,  ^lalgaine,  and  Canon  respectively.  The  references  to 
some  of  the  figures  are  wrong  and  sometimes  leaders  and  legends 
are  missing.  It  would  facilitate  references  to  mention  the  pages 
on  which  the  figures  appear. 

The  value  of  the  monograph  cannot  be  overestimated.  After 
carefully  reading  it  there  is  no  excuse  for  the  operator  who  does 
not  immediately  get  better  results  with  his  cases  of  infected  hands. 
So  far  as  the  wage-earner  is  concerned  a  restoration  to  complete 
function  in  95  per  cent,  of  the  abscesses  of  the  fascial  spaces  and 
the  reduction  of  the  morbidity  in  tendon-sheath  infections  by  one- 
half  are  matters  of  superlative  economic  importance.  It  may 
readily  be  seen  that  the  message  the  book  carries  must  eventually 
promote  the  weal  and  welfare  of  humanity.  P.  G.  S.,  Jr. 


Clinical  Diagnosis.  By  Cil\rles  E.  Simon,  B.S.,  M.D.,  Pro- 
fessor of  Clinical  Pathology  and  Experimental  ISIedicine,  College 
of  Physicians  and  Surgeons,  Baltimore.  Pj).  809;  210  illustra- 
tions. Eighth  edition.  Philadelphia  and  New  York:  Lea  and 
Febiger,  1914. 

It  is  fortunate  indeed  that  such  an  early  demand  for  a  new 
edition  of  .Simon's  Diagnosis  should  l^ne  arisen.  It  has  given 
the  author  an  o])portunity  to  introduce  a  wealth  of  new  material, 
the  product  of  the  last  two  vears,  as  well  as  to  carefullv  revise  the 
old. 

The  (|uantity  and  (jualitN'  of  the  new  material  is  of  special  interest 
and  brings  one  up  to  the  minute  in  lal)oratory  diagnostic  tech- 
nique. It  includes  a  concise  and  lucid  account  of  the  diagno.stic 
methods  depejident  on  the  aj)j)earance  of  the  protective  ferments 
of  Abdcrhalden  in  the  l)loo(l  and  oi)ens  the  gates  to  this  new  and 
attractive  field  of  "organ  diagnosis." 

The   Wasseniiann    reaction    has   reeeixt'd    a    thorough   rewriting. 
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with  special  emphasis  on  the  desiral)iiity  of  uniformity  in  tlie 
various  reagents,  notably  the  antigen.  The  compliment-fixation 
test  in  latent  gonococcns  infections  has  been  included  in  this 
edition. 

In  the  discussion  of  the  fuiictional  tests  of  the  kidney  the  author 
declares  himself  for  the  phenolsulphonephthalein  test  and  wisely 
confines  himself  to  a  description  of  this  test  alone.  He  shows  that 
its  use  is  practicable  and  urges  its  adoption  by  the  general  prac- 
titioner. 

The  division  of  the  book  into  two  sections,  the  first  dealing 
mainly  with  technique  and  the  second  with  the  application  of  this 
information  in  concrete  diseases,  is  continued  in  this  edition.  This 
description  of  the  correct  interpretation  of  laboratory  data,  under 
varying  clinical  conditions,  is  invaluable  and  will  appeal  especially 
to  those  who  are  depending  on  others  for  their  laboratory  work. 

The  present  arrangement  of  the  book,  the  character  as  well  as 
the  happy  presentation  of  the  information  it  contains,  assures  its 
continuance  in  the  forefront  of  works  of  its  kind.  A.  A.  H. 


]^Iedical  Gynecology.  By  S.  Wyllls  Baxdler,  INI.D.,  Adjunct 
Professor  of  Diseases  of  Women,  New  York  Post-Graduate 
^Medical  School  and  Hospital.  Third  edition;  pp.  790;  150  illus- 
trations. Philadelphia  and  London:  W.  B.  Saunders  Companv, 
1914. 

The  practical  value  of  a  book  of  this  nature  is  attested  by  the 
appearance  of  a  third  edition.  A  thorough  revision  has  included 
the  more  important  advances  of  the  five  years  which  have  elapsed 
since  the  second  edition  was  published.  The  most  extensive  revision 
occurs  in  the  chapter  on  internal  secretions,  where  the  author 
details  our  present  knowledge  of  the  relationship  between  the 
glands  of  internal  secretion  and  the  genital  tract  of  women,  and 
refers  to  the  merits  of  organotherapy.  The  broader  aspects  of 
certain  cases  are  set  forth  in  a  notable  chapter  on  the  associated 
nervous  conditions  in  gynecology.  ^Mention  must  also  be  made, 
especially  as  regards  the  sections  on  treatment,  of  the  chapters 
dealing  with  constipation,  the  anomalies  of  menstruation,  and 
gonorrheal  infections.  The  author  considers  it  as  essential  that  the 
public  be  educated  concerning  the  early  symptoms  of  carcinoma. 

As  a  very  complete  and  effective  presentation  of  practical  non- 
operative  measures  in  gynecology  the  book  will  be  of  much  service 
to  all  engaged  in  this  branch  of  merlicine.  P.  F.  W. 

VOL.    148,    NO.    2.— AUGUST,    1914  10 
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Therapeusis  of  Internal  Diseases.  Edited  by  Frederick 
FoRCHHEiMER,  M.D.,  Sc.D.  (Harv.),  Professor  of  ^Medicine, 
INIedical  Department,  University  of  Cincinnati  (Ohio-Miami 
]\Iedical  College).  Four  volumes  and  a  desk  index.  Vol.  I, 
pp.  795;  67  illustrations.  Vol.  II,  pp.  874;  35  illustrations. 
Vol.  Ill,  pp.  984;  41  illustrations.  Vol.  IV,  pp.  942;  45  illus- 
trations. New  York  and  London:  D.  Appleton  and  Companv, 
1913. 

During  the  past  five  years  several  admirable  systems  of  thera- 
peutics have  been  published  in  this  country.  The  last  and  most 
comprehensive  of  these  works  to  appear  is  Therapeusis  of  Internal 
Diseases,  edited  by  Frederick  Forchheimer.  Although  this  work 
embraces  four  volumes,  none  of  the  ^•olumes  contains  more  than 
a  little  over  nine  hundred  pages,  and  their  size  prevents  them  from 
being  in  any  sense  cumbersome.  The  addition  of  a  desk  index  in  a 
small  separate  volume  adds  materially  to  the  convenience  and  ease 
with  which  the  books  can  be  used. 

As  must  be  the  case  in  so  extensive  a  work,  the  various  subjects, 
which  include  practically  the  whole  realm  of  internal  medicine, 
are  discussed  by  a  large  number  of  different  authorities.  Here 
the  word  "authorities"  may  with  propriety  ])e  used  in  its  literal 
sense,  for  a  survey  of  the  list  of  collaborators  discloses  the  fact 
that  in  nearly  every  instance  those  selected  to  contribute  to  these 
volumes  have  been  eminently  qualified  for  the  tasks  assigned  them. 
In  spite  of  the  diversity  of  subjects  discussed  by  such  a  number  of 
different  authors  a  surprising  degree  of  uniformity  has  been  ol)tained, 
a  fact  which  implies  that  the  entire  work  has  been  subjected  to 
exceedingly  careful  editorial  supervision.  Indeed,  throughout  all 
the  volumes,  especially  when  differences  of  opinion  exist,  pertinent 
editorial  notes  and  comments  abound. 

The  first  volume  is  devoted  to  the  fundamental  principles  of 
general  therapy,  and  consists  of  a  group  of  noteworthy  contribu- 
tions which  furnish  a  firm  and  sound  foundation  for  the  special 
thcrai)eutic  considerations  which  are  contained  in  the  other 
volumes.  All  the  cha])ters  in  this  volume  are  of  importance  and 
interest,  but  among  those  which  are  conspicuous  may  be  men- 
tioned that  on  organotherapeutics  by  Reid  Hunt,  Francis  Carter 
Wood's  admirable  discussion  of  vaccines  and  serum  therapy, 
climatology  by  Henry  Sewall,  and  tlie  contrii)utions  of  Warren 
(\)leman  on  initrition  and  dietetics,  and  of  \'ictor  C.  \  aughan  on 
toxicology.  Hydrotherapy,  exercise,  and  various  forms  of  mechano- 
therapy, as  well  as  radium  and  the  .r-ra.\  s  and  psychotherapy,  are 
all  given  careful  consideration. 

In  the  remaining  three  volumes  special  therapy  is  taken  up. 
This  comprises  a  detailed  discussion  of  the  trt>atment  of  all  the 
diseases  included  under  internal  medicine.     \'olunie  II  deals  with 
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the  treatment  of  the  aeute  infectious,  the  intoxications,  and  con- 
stitutional diseases.  One  of  the  most  complete  contributions 
under  the  infections  is  Frederick  C.  vShattuck's  discussion  of 
typhoid  fever,  in  wliich  he  advocates  a  hberal  dietary,  although  he 
belittles  the  necessity  of  basing  such  a  diet  upon  definite  caloric 
\'alues.  Henry  L.  Pilsner  has  written  an  excellent  article  on  the 
treatment  of  pneumonia,  in  which  he  takes  a  decided  stand  in 
favor  of  the  open-air  treatment  of  this  disease.  Gottheil's  article 
on  syphilis  is  also  worthy  of  note,  as  are  the  contributions  of  John 
Ixuhrah  on  smallpox  and  vaccination.  Under  the  intoxications 
are  discussed  alcoholism,  opium,  phosphorus,  food  poisoning, 
pellagra,  and  intestinal  auto-intoxication.  The  section  on  con- 
stitutional diseases  is  wholly  excellent,  as  might  be  expected  when 
the  contributors  of  these  chapters  are  considered.  Charles  Lyman 
Greene  writes  on  the  difficult  subjects  of  myositis,  gout,  and  arthritis 
deformans.  Davis  Riesman's  consideration  of  diabetes  mellitus 
and  diabetes  insi])idus  is  admirable,  and  obesity  and  rachitis  are 
well  handled  by  Edwin  A.  Locke  and  Isaac  A.  Abt  respectively. 

Volume  III  begins  with  diseases  of  the  digestive  tract.  Of  the 
numerous  excellent  articles  that  come  under  this  heading  none  are 
more  valuable  than  Louis  Starr's  timely  discussion  of  diseases  of 
the  mouth,  and  Wilder  Tileston's  chapter  on  pancreatic  disease. 
Diseases  of  the  respiratory  tract  are  next  considered  by  such  able 
writers  as  B.  R.  Sliurly,  Robert  D.  Rudolf,  Allison  Walter  Hewett, 
George  Blumer,  and  Joseph  C.  Capps,  whose  contributions  leave 
nothing  to  be  desired.  The  third  section  of  this  volume  is  devoted 
to  diseases  of  the  circulatory  system.  Pericarditis  is  considered  by 
Alexander  and  William  F.  ]\IcPhedran,  while  all  other  circulatory 
diseases  are  taken  up  by  Charles  Spencer  Williamson.  The  final 
section  is  given  over  to  diseases  of  the  blood  and  ductless  glands. 
All  the  chapters  on  blood  diseases  are  written  by  C.  F.  INIartin,  and 
Frederick  Forchheimer,  the  editor,  contributes  the  carefully  pre- 
pared chapters  on  diseases  of  the  adrenals,  the  spleen,  and  the 
thyroid  and  parathyroid  glands. 

In  the  last  volume.  Volume  IV,  diseases  of  the  kidneys,  diseases 
of  the  bladder,  gonorrhea,  and  other  diseases  of  the  male  sexual 
organs,  nervous  diseases,  and  diseases  due  to  protozoa  and  the 
various  tropical  diseases  are  all  considered.  The  management  of 
nephritis  and  amyloid  disease  of  the  kidney  is  discussed  by  Joseph 
L.  Miller,  while  the  treatment  of  other  kidney  conditions  has  been 
left  to  the  facile  ])en  of  Frank  Sherman  Meara.  Genito-urinary 
conditions  are  well  discussed  by  E.  L.  Keyes,  Jr.  Organic  diseases 
of  the  nervous  system  have  been  written  by  Joseph  Collins,  P]dwin 
G.  Zabriskie,  Howell  T.  Pershung,  an<l  John  Grinker,  while  the 
neuroses  are  taken  up  by  Ixnvellys  F.  Barker  and  Smith  Ely  Jellifi'e. 
The  various  ])hases  of  tropical  diseases  are  carefully  considered  l)y 
such  well-qualified  observers  as  William  B.  Wherry,  Paul  G. 
WooUey,  and  Creighton  Wellman. 
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It  is  obvious  that  to  attempt  to  discuss  critically  the  vast  and 
varied  field  co^•ered  by  these  volumes  is  well-nigh  out  of  the  question. 
The  above  brief  sketch  of  their  contents  will  at  least  convey  some 
idea  of  the  thoroughness  with  which  the  treatment  of  internal 
diseases  has  been  covered  and  the  eminence  of  the  authors  to 
whom  this  task  has  been  intrusted.  In  all  the  contributions  certain 
features  are  characteristic.  The  treatment  of  the  various  diseases 
is  considered  from  all  aspects,  the  practical  bearing  of  anatomy, 
physiology,  pathology,  and  chemistry  on  the  management  of 
diseased  conditions  is  never  lost  sight  of,  the  various  forms  of 
treatment  are  described  in  such  detail  that  they  may  be  easily 
carried  out,  and  unusual  emphasis  is  placed  upon  the  newer  forms 
of  specific,  hygienic,  and  mechanical  methods  of  managing  disease. 
The  list  of  important  references  to  the  literature  given  at  the  end 
of  most  of  the  chapters  is  a  valuable  aid  to  all  who  may  be  interested 
from  time  to  time  in  the  investigation  of  certain  of  the  subjects. 

Too  much  praise  cannot  be  bestowed  upon  the  painstaking  way 
in  which  all  the  volumes  have  been  edited.  As  a  result,  they  will 
stand  not  only  as  models  of  valuable  works  of  reference,  but  vrhat 
is  even  more  desirable,  they  are  destined  to  take  a  prominent  place 
as  useful  books  for  the  dailv  help  of  the  practitioner. 

G.  M.  P. 


A  Text-book  of  Histology.  Arranged  upox  ax  Embryo- 
logical  Basis.  By  Dr.  Frederic  T.  Lewis,  Assistant  Pro- 
fessor of  Embryology  at  Harvard  Medical  School,  and  Dr. 
Philip  Stohr,  formerly  Professor  of  Anatomy  at  the  University 
of  Wiirzburg.  Second  edition;  539  pages;  495  illustrations. 
Philadelphia:  P.  Blakiston's  Son  &  Co.,  1914. 

In  this  revised  edition  of  Lewis'  arrangement  of  Stohr's  His- 
tology, over  one-fifth  of  the  illustrations  are  of  an  embryological 
character,  and  the  book,  as  a  whole,  conforms  in  a  high  degree  to 
the  plan  originally  laid  down  by  Professor  Lewis.  This  plan  was 
to  present  the  de\'elopment  of  each  organ,  or  system  of  organs, 
bcfiore  detailing  the  microscopic  structure.  That  this  is  a  valuable 
addition  for  a  student  of  anatomy  may  be  seen  by  examining  the 
introduction  to  the  study  of  the  heart,  digestive  tube,  or  repro- 
ductive organs.  Here  are  given  in  short  form,  with  illustrations, 
a  clear  account  of  the  changes  which  occur  from  the  simple  form 
of  early  embryonic  life  to  the  later  definitive  stages. 

An  important  change  from  the  i)revious  edition  is  the  insertion 
of  references  to  original  sources,  not  only  to  recent  papers,  but 
also  to  those  authors,  who  first  gave  a  good  account  of  the  struc- 
tures  under   discussion.     Thus   we   have   citations   from   Robert 
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Hooke  (1664)  on  cells;  Leeuwenhoek  (1677)  on  spermatozoa; 
Vesalius  (1604)  on  bloodvessels;  Aselli  (1622)  on  lymphatics,  and 
many  others.  These  are  not  given  in  Hsts  at  the  ends  of  chapters, 
or  as  footnotes,  bnt  are  worked  into  the  text  in  an  interesting  and 
attractive  way.  The  result  is  a  stimulating  book,  which  will  serve 
not  only  to  give  information,  but  also  to  give  the  student  a  per- 
spective of  his  subject,  and  to  teach  the  discerning  ones  how  to 
supplement  their  knowledge  by  further  study.  W.  H.  F.  A. 


The  Biology  of  the  Blood  Cells.  By  O.  C.  Gruner,  M.D. 
(Lond.),  Assistant  Professor  of  Pathology,  McGill  University, 
Montreal.  Pp.  392;  7  colored  plates;  75  illustrations.  New 
York:    William  Wood  &  Co.,  1914. 

This  volume  represents  an  extremely  ambitious  and  complete 
collection  of  all  the  important  hematological  work  that  has  appeared 
in  the  recent  literature  of  the  subject.  The  author  has  gathered 
together  the  various  expositions  of  theories  and  demonstrations 
of  facts  that  are  in  any  way  connected  with  the  biology  of  the 
blood  cells  and  placed  them  in  a  form  that  is  readily  accessible  to 
those  willing  to  delve  into  the  complicated  depth  of  the  morphology, 
the  genesis,  the  life  history,  and  the  functions  of  the  various  types 
of  blood  cells.  It  cannot  be  gainsaid  that  all  this  represents  a 
tremendous  amount  of  work;  there  are  644  separate  and  distinct 
references,  but  the  value  of  such  work,  representing  for  the  greater 
part  a  collection  of  literature,  is  certainly  open  to  question.  Whether 
or  not  such  compilations  are  deserving  of  particular  praise,  aside 
from  that  which  should  be  given  to  mechanical  perfection  of  any 
kind,  is  very  dubious. 

The  book  consists  of  seven  chapters,  dealing  respectively  with 
primordial,  red,  lymphocytic,  monocytic,  neutrophilic,  and  phlo- 
gocytic  forms  of  blood  cells,  and  with  the  cytoplastic  phenomena 
of  blood-forming  tissues.  Following  this  there  is  an  appendix 
containing  a  list  of  the  abbreviations  employed,  the  references 
to  the  literature,  and  an  extremely  comprehensive  glossary  of 
hematological  terms.  Last  of  all  are  the  indices,  four  in  number, 
a  general  index,  and  indices  of  the  diseases,  the  animals,  and  the 
authors  referred  to. 

In  reading  the  book  several  facts  stand  out  with  particular 
prominence.  One  is  impressed  by  the  intense  admiration  the 
author  apparently  feels  for  Pappenheim,  as  shown  by  the  stress 
he  lays  upon  his  theories  and  ideas,  frequently  neglecting  entirely 
the  opinions  of  other  hematologists,  only  somewhat  less  distin- 
guished.   One  is  also  impressed  by  the  utter  futility'  of  endeavoring 
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to  use  the  work  "as  a  companion  to  any  of  the  larger  text-books 
on  hematology."  The  information  is  so  abstruse  and  so  compli- 
cated that  it  would  require  either  a  careful  study  of  the  book  from 
the  beginning  to  fully  comprehend  much  that  is  written  or  else 
one  would  have  to  be  a  student  of  advanced  hematology  to  follow 
the  various  statements  and  arguments. 

Several  criticisms  more  specific  might  be  made.  The  author 
accepts  the  intermediate  view  of  Pappenheim  as  to  the  origin  of 
the  blood  cells,  and  seems  to  dismiss  the  pure  dualistic  theory 
without  sufficient  consideration.  On  page  6(3  no  mention  is  made 
of  the  strong  possibility  of  the  neuclear  body  seen  in  human  ery- 
throcytes l)eing  an  artefact.  At  times  there  is  a  tendency  to  con- 
tradict statements  previously  made,  as  with  chlorosis  and  punctate 
basophilia  on  pages  79  and  81.  Reading  page  100,  one  receives 
a  shock  to  find  that  "the  ordinary  blood-count  is  of  relatively 
small  value  in  elucidating  the  pathology  of  a  case  of  anemia."  On 
page  1()7  reference  is  made  to  Asher's  work  upon  iron  metabolism 
and  the  spleen,  but  the  iron  content  of  the  feces  was  estimated, 
not  that  of  the  urine.  Similar  minor  errors,  for  the  most  part 
unavoidable,  are  found  from  time  to  time  in  the  latter  pages.  In 
considering  the  glossary  of  hematological  terms  exception  might 
well  be  taken  to  even  noticing  some  of  the  etymological  mon- 
strosities that  the  author  has  seen  fit  to  include  for  the  sake  of 
completeness.  Incidentally  he  here  tabulates  86  synonyms  for 
Pappenheim's  lymphoidocyte. 

The  necessity  of  such  a  book  as  the  present  one  may  be  ques- 
tioned; there  can  be  no  question  but  that  the  subject  matter  is 
presented  in  a  deeply  scientific  and  scholarly  fashion.  The  author 
has  done  well  a  difficult  and  imposing  task.  J.  H.  ]\I.,  Jr. 


Massace,  Manual  Treatment,  Remedial  ^Movements,  His- 
tory, Mode  of  Applications,  and  Effects;  Indications  and 
Contra-indications.  By  Douglas  Graham,  M.D.,  Con- 
sultant and  Instructor  in  Massage,  Boston,  Massachusetts. 
With  a  Chapter  on  Massage  of  the  Eye,  by  Dr.  A.  Darier, 
formerly  President  of  the  Ophthahnological  Society  of  Paris; 
('he\aHer  of  the  Legion  of  Honor,  etc.  Fourth  edition;  pp.  574; 
75  illustrations.  Phihidelj)hia  and  London:  J.  B.  Lippincott 
rom])any.  101.'). 

This  the  fourth  edition  of  "the  first  book  on  massage  in  point 
of  time  in  tlie  Eiighsh  hinguage"  appears  as  a  \vell-i)oun(l,  sj)lendidly 
])rinted  vohnne. 

The  revision  has  not  been  extensive,  and  certainly  seems  to  fall 
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short  of  the  possibilities  of  such  a  work  eleven  years  after  the 
appearance  of  its  admirable  predecessor.  Twelve  new  illustrations, 
about  forty  paragraphs,  and  a  chapter  on  nuissage  of  the  eye  con- 
stitute the  additions.  A  few  paragraphs  have  been  omitted.  The 
new  paragraphs  usually  introduce  or  conclude  the  chapter  as  it 
appeared  in  the  former  edition,  and  touch  upon  the  possibilities  of 
massage  in  such  conditions  as  angina  pectoris,  arteriosclerosis, 
atonic  dilatation  of  the  stomach,  i)neumonia,  etc.  Some  few 
lines  are  de^'oted  to  Bier's  hyperemia. 

The  author  still  feels  that  manipulation  of  the  gall-bladder 
through  the  abdominal  wall  may  aid  in  the  solution  of  biliary 
calculi,  and  he  seems  to  have  little  respect  for  the  surgeon's  view- 
point of  appendicitis. 

The  book  remains  largely  a  record  of  the  early  personal  experi- 
ences of  a  man  who  is  intensely  enthusiastic  about  his  subject, 
but  has  allowed  himself  to  be  slightly  overbalanced  by  it. 

The  chapter  dealing  with  the  mode  of  applying  massage  is 
excellent.  The  illustrations  are  very  good.  As  a  new  edition  it 
is  somewhat  of  a  disappointment;  as  a  book  on  massage  it  remains 
an  excellent  treatise.  T.  G.  S. 


^Modern  Radium  and  Thorium  Therapy  in  the  Treatment 
OF  Tumors,  Gout,  Rheumatic  Diseases,  Neuralgias,  and 
the  Diseases  of  the  Blood.  By  Adolph  Bickel,  ]\I.D., 
Professor  in  the  University  of  Berlin.  Pp.  40.  Berlin:  August 
Hirschwald,  1914. 

This  is  a  small  monograi)h  on  the  treatment  of  various  condi- 
tions by  radium  and  mesothorium.  The  author  reviews  briefly 
the  physics  of  radio-active  substances  and  radio-activity,  the 
indications  for  the  use  of  the  two  mentioned  and  their  value,  and 
gives  a  summary  of  cases  he  has  treated.  H.  K.  P. 


Modern  Surgery.    By  John  Chalmers  DaCosta,  M.D.,  LL.D., 

Professor  Surgery,  Jefferson  [Medical  College,  Philadelphia; 
Surgeon  to  Jefferson  Medical  College  Hospital;  Surgeon  to  St. 
Joseph's  Hospital;  Fellow  of  the  American  Surgical  Society,  etc. 
Seventh  edition;  Pp.  1515;  10.S5  illustrations.  Philadelphia  and 
London:  W.  B.  Saunders  Company,  11)14. 

This  the  seventh  edition  of  the  author's  work  has  added  much 
to  his  already  valuable  treatise  on  surgery.  The  book  lias  been 
reset,  and  to  keep  the  work  in  as  small  a  compass  as  possible  the 
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pages  were  made  longer  and  wider,  thus  keeping  the  bulkiness  at 
a  minimum.  An  endeavor  has  been  made  to  steer  a  mid-course 
between  proHxity  and  brevity,  to  winnow  the  grain  from  the 
chaff  of  all  that  has  been  published  in  recent  years  as  truths,  and 
by  giving  opposing  views,  in  some  instances  to  allow  the  reader  to 
choose. 

Due  credit  is  given  every  author  for  his  work,  and  in  many 
instances  the  original  author's  own  description  is  quoted  verbatim. 
Many  statements  of  discoveries  or  findings  are  accompanied  by 
the  author's  name  and  reference  to  the  article,  thus  enabling  easy 
reference  to  the  original  if  so  desired. 

The  subject  has  been  brought  as  nearly  up  to  the  day  as  any  work 
can  be  in  this  age  of  such  rapid  strides  in  surgery  and  its  allied 
subjects.  The  chapters  on  laryngology  are  very  good,  containing 
the  very  latest  and  approved  literature  on  tracheobronchoscopy 
and  esophagoscopy. 

The  cliapters  on  bacteriology,  seriology,  and  radiograpli^'  are 
well  presented,  and  make  very  clear,  instructive,  and  interesting 
reading. 

The  entire  subject  of  surgery  is  well  covered,  in  fact  as  completely 
as  can  be  done  in  a  one-volume  book,  although  the  reviewer  ven- 
tures to  suggest  that  more  text  space  could  have  been  used  for 
descriptions  of  operations  such  as  are  seldom  found  outside  an 
operative  surgery.  This  space  could  have  been  obtained  by 
omitting  some  of  the  illustrations  of  bacteriological  slides,  mon- 
strous tumor  specimens  in  the  late  stages,  when  a  diagnosis  is 
either  useless  or  certain,  or  both. 

Careful  reading  found  several  minor  failings,  such  as  an  instance 
of  faulty  indexing,  which  is  merely  incorrect  page  quotation, 
one  or  two  of  the  fracture  dressings  differ  rather  widely  from  the 
general  use,  but  this  is  a  matter  of  personal  opinion  and  adaptability 
to  individual  cases. 

On  the  whole  the  book  is  an  excellent  one,  well  illustrated,  and 
up  to  date.  It  makes  pleasant,  easy,  and  very  instructive  reading. 
The  vocabulary  and  style  are  typical  of  the  author — excellent. 

The  work  may  well  grace  the  shelf  of  either  a  surgeon  or  a 
student  still  in  his  undergraduate  course.  E.  L.  E. 


Clinical  Disorders  of  the  Heart-beat.  By  Thomas  Lewis, 

]\I.I).,   F.U.C.P.,  Assistant   Physician   and  Lecturer  on  Cardiac 

I'atiiology,    University   College   IIosi)ital.  Second   edition,   pp. 
IK).    London:  Shaw  &  Sons,  1913. 

TiiF,  ])r()inpt  aj)i)caran('e  of  a  second  edition  of  this  little  book 
attests    its    poj)ularity    among    medical    men.      This    new    edition 
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in  no  way  differs  from  the  earlier  one  except  for  the  addition  of  a 
chapter  upon  auricuhir  flutter.  The  author  describes  the  nature 
of  this  rare  cardiac  disorder,  discusses  its  etiological  and  patho- 
logical relations,  details  its  symptomatology  and  mode  of  recog- 
nition, and  outlines  the  course  of  treatment.  The  incorporation 
of  this  chapter  brings  the  book  fully  up  to  the  present-day  knowl- 
edge of  cardiac  arrhythmias,  making  the  book  of  great  value  to 
those  sufficiently  interested  to  desire  a  clear  working  knowledge 
of  this  interesting  phase  of  disturbances  of  the  heart. 

J.  H.  M.,  Jr. 


A  Manual  of  Elementary  Zoology.  By  L.  A.  Borradaile, 
Lecturer  in  Zoology,  University  of  Cambridge.  Pp.  470;  301 
illustrations.     London:  Henry  Frowde,  Oxford  University  Press. 

This  book,  as  the  title  indicates,  is  one  of  that  large  class  of  texts 
which  aims  to  present  the  main  facts  of  zoology  without  making 
any  attempt  to  outline  a  method  of  teaching  the  subject.  It 
departs  somewhat  from  the  exact  type  of  manual  indicated  by 
devoting  the  first  108  pages  to  a  detailed  consideration  of  the  frog. 
Following  this  the  larger  groups  of  animals  are  taken  up  in  the 
order  of  their  complexity  and  considered  in  much  less  detail.  It 
is  the  apparent  purpose  of  the  author  to  give  the  main  facts  con- 
cerning the  group,  and  this  is  done  sometimes  by  the  discussion 
of  a  single  animal  and  sometimes  of  several.  As  a  rule  a  single 
chapter  is  devoted  to  a  Phylum  but  in  some  cases  such  material 
is  distributed  through  a  number  of  chapters.  The  Porifera, 
Echinodermata,  the  worms  aside  from  the  Annelida,  and  Reptilia 
are  omitted.  General  subjects  under  the  headings  "Reproduction 
and  Sex,"  "Embryology,"  "Classification  and  Evolution,"  "The 
Animal  and  the  World"  are  discussed  in  separate  chapters.  The 
illustrations  are  numerous  and  generally  good.  Marginal  refer- 
ences in  bold  faced  type  and  italicized  terms  in  the  text  are 
commendable  features  of  a  uniformly  good  typography. 

There  does  not  appear  to  be  any  good  reason  in  the  nature  of 
this  book  why  it  should  be  added  to  the  already  overcrowded  market. 
No  conspicuous  merit  of  subject  matter  or  method  characterizes 
it,  while  on  the  other  hand  there  is  a  lack  of  balance,  and  not  a 
little  misinformation  to  be  found.  A  better  acquaintance  with 
researches  in  countries  other  than  his  own  would  have  served  to 
keep  the  author  from  many  mistakes.  Indeed,  the  book  is  dis- 
tinctively English  throughout  and  has  the  strength  as  well  as  the 
weakness  which  characterizes  the  biological  writings  from  that 
country.  It  will  probably  make  its  own  individual  appeal  and  find 
a  place  of  usefulness,  and  if  there  is  to  be  a  multiplicity  of  books 
of  one  kind  it  has  quite  as  much  right  to  exist  as  many  others. 

C.  E.  M. 
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Treatment  After  Operation.  By  William  Turner,  jNI.S., 
F.R.C.S.,  Senior  Surgeon  to  the  "Dreadnought"  Seaman's 
Hospital  Greenwich,  etc.,  and  E.  Rock  Carling,  B.S., 
F.R.C.S.,  Surgeon  to  the  "Dreadnought"  Seaman's  Hospital 
Greenwich,  etc.  Containing  a  chapter  on  the  Eyes,  by  L.  V. 
Cargile,  F.R.C.S.,  Senior  Ophthalmic  Surgeon  and  Lecturer 
on  Ophthalmology,  King's  College  Hospital,  etc.  Pp.  247;  55 
illustrations.     London:  University  of  London  Press. 

As  is  indicated  in  its  preface  this  work  is  especially  valuable, 
to  house  surgeons,  students,  and  nurses.  The  data  is  obtained 
entirely  from  the  personal  experience  of  the  writers  and  no  attempt 
has  been  made  to  elaborate  theories  or  modifications  of  treatment. 

The  treatment  is  begun  in  the  sickroom  before  operation  and  the 
patients  followed  through  their  convalescence,  each  symptom  and 
sign  demanding  treatment  being  taken  up  and  disposed  of.  In 
man}'  minor  points,  the  procedures  used  are  not  altogether  approved 
by  surgeons  at  large.  Cracked  ice  for  thirst  is  an  atrocious  practice. 
Drugs  for  postoperative  vomiting  are  useless.  ]More  stress  should  be 
laid  on  the  stomach  tube. 

Many  of  the  illustrations  are  exceedingly  well  chosen,  but  several 
leave  much  to  be  desired  in  what  they  are  intended  to  show. 

In  conclusion,  I  would  commend  the  book  as  a  fairly  complete 
resume  of  after-treatment  which  will  be  of  wonderful  aid  to  surgeons 
of  little  experience  as  the  authors  state.  E.  L.  E. 


The  People's  ^Medical  Guide.  By  John  Grimshaw,  ^NI.D.,  B.S. 
(Lond.),  D.P.X.  (Camb.),  M.R.C.S.  (Eng.),  etc.  Pp.  839;  112 
illustrations.    Xew  York:  Macmillan  Co. 

In  scope  this  book  is  a  veritable  medical  encyclopedia  of  such 
information  as  should  be  at  the  disposal  of  the  public. 

"^riic  sections  devoted  to  the  dietetics  and  hygiene  of  infancy 
and  cliildliood  are  excellent  in  every  way;  their  true  import  is  lost, 
however,  unless  their  relationship  to  the  normal  development  of 
teeth,  digestive  tract,  bones,  and  nervous  system  is  appreciated. 
The  author  contends  that  a  normal  adult  is  an  impossibility  unless 
preceded  by  a  normal  child,  and  tiiat  a  normal  child  is  likewise 
impossii)lc  unless  nature's  laws  are  understood  and  followed.  The 
onus  of  the  situation  thus  falls  on  the  j)arent  and  doctor  to  keep 
rather  than  get  the  child  well. 

I'lider  infectious  and  contagious  diseases  the  interests  of  the 
conniuniity  were  kei)t  well  to  the  fore.  The  public  conscience  is 
shar])ly  prodded  as  regards  reporting  and  quarantine  as  well  as 
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regarding  measures  preventive  to  the  spread  of  disease  not  generally 
considered  as  contagious. 

The  portion  devoted  to  surgical  conditions  should  dispel  much  of 
the  present  ignorance  and  dread  of  surgical  procedures  as  such  and 
should  leave  clearly  in  mind  set  conditions  in  which  surgery  holds 
the  only  hope  of  recovery. 

Such  broad  questions  as  eugenics,  venereal  disease,  and  cancer 
are  thoroughly  discussed. 

Much  valuable  material  is  found  in  the  final  sections  on  feeding 
and  exercise.  Not  only  are  these  of  interest  as  applicable  in  dis- 
eased states  but  also  in  the  daily  business  of  keeping  a  healthy 
body  well. 

The  author,  in  so  far  as  the  main  object  of  his  book  is  concerned, 
seems  to  have  somewhat  overshot  the  mark.  His  subtitle  reads 
in  part,  "Points  for  the  Patient,  Notes  for  the  Nurse,  Matter  for 
the  Doctor."  That  these  three  types  of  information  are  found  is 
true.  To  the  doctor  and  nurse  this  will  not  prove  confusing,  but 
a  patient  might,  at  times,  trespass  on  forbidden  ground  to  his 
sorrow.  A.  A.  H. 


The  Mosquito:  its  Relation  to  Disease  and  its  Extermina- 
tion. Alvah  H.  Doty,  M.D.,  formerly  Health  Officer  of  the 
Port  of  New  York.  Pp.  79;  10  illustrations.  New  York  and 
London:   D.  Appleton  &  Company. 

This  little  book,  from  the  pen  of  one  who  is  so  well  qualified 
to  speak  with  authority  on  this  subject,  will  find  many  readers. 
Simplicity  and  clearness,  both  in  the  text  and  illustrations  form 
its  keynote.  This  is  especially  fortunate  as  the  problem  of  the 
mosquito,  as  the  author  insists,  is  one  which  can  only  be  success- 
fully approached  by  the  united  eft'ort  of  all.  A  working  knowledge 
is  here  obtainable  presented  in  such  a  way  as  to  be  above  the  head 
of  practically  no  one.  A.  A.  H. 


The  Diseases  of  the  Skin.  By  Wilmot  Evans,  M.D.,  B.S., 
B.Sc,  F.R.C.S.,  Surgeon  to  the  Royal  Free  Hospital,  and  Surgeon 
to  the  Skin  Department,  Royal  Free  Hospital;  Senior  Surgeon 
to  the  Hospital  for  Diseases  of  the  Skin,  Black  Friars.  Pp.  .'^75; 
32  illustrations.     London:  University  of  London  iVess. 

The  author  of  this  small  volume  which  is  intended  as  an  intro- 
duction to  the  study  of  diseases  of  the  skin,  has  succeeded  remark- 
ably well  in  the  always  difficult  task  of  combining  clearness  of 
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description  with  great  conciseness.  While  it  is,  of  course,  impossible 
to  discuss  with  any  degree  of  detail  the  various  diseases  of  the  skin 
within  the  limits  of  such  a  manual,  yet  the  essentials  of  the  subject 
are  well  covered.  The  author's  views  are  in  the  main  those  com- 
monly held,  but  in  a  few  instances  they  are  somewhat  at  variance 
with  usually  accepted  ones.  Ecthyma  is  regarded  as  simply  a 
variety  of  impetigo  contagiosa,  an  opinion  which  scarcely  seems  to 
be  in  accord  with  clinical  facts.  Herpes  labialis,  especially  that 
variety  associated  with  other  diseases,  is  thought  to  be  due  to  the 
organism  causing  the  affection  with  which  it  is  associated;  e.  g., 
the  herpes  of  pneumonia  is  looked  upon  as  the  direct  effect  of  the 
pneumococcus  upon  the  mucous  membrane  of  the  lip,  the  author 
having  found,  as  he  believes,  this  organism  in  the  vesicles.  Vitiligo 
is  thought  to  be  probably  the  result  of  some  toxin  having  its  origin 
in  the  alimentary  canal. 

We  learn  with  some  surprise  that  the  primrose  (Primula  obconica) 
is  the  most  frequent  cause  of  plant  dermatitis  in  England. 

The  book  is  a  very  good  one  of  its  class,  and  will  be  found  useful 
by  the  student,  but  it  cannot,  and  is  not  intended  to,  take  the  place 
of  larger  and  more  formal  treatises  on  diseases  of  the  skin. 

M.  B.  H. 


Prompt  Aid  to  the  Injured.  By  Alvah  H,  Doty,  M.D.,  Late 
Health  Officer  of  the  Port  of  New  York.  Fifth  edition.  Pp.  229;  85 
illustrations.    New"  York  and  London:   D.  Appleton  &  Company. 

This  book,  meeting,  as  it  has  in  the  past,  the  broad  need  of  a 
guide  in  accidents  of  all  kinds,  has  become  more  than  ever  valu- 
able since  this  latest  edition  has  been  brought  abreast  of  the 
latest  knowledge  in  surgery,  medicine,  and  sanitation. 

While  its  possession  will  come  amiss  to  no  one,  its  greatest  field 
of  usefulness  will  be  found,  as  of  old,  where  the  community 
masses  itself  in  factories,  camps,  and  similar  places;  that  is,  where 
accidents  most  frequently  occur.  A.  A.  H. 
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Wassermann  Reaction  and  its  Application  to  Neurology. — Fildes 
and  McIxTOSH  {Brain,  xxxvi,  part  ii,  193),  maintaining  that  the  mere 
report  of  a  Wassermann  reaction  is  of  little  value  unless  one  knows 
the  technique  used  in  securing  it,  describe  at  some  length  the  methods 
employed  by  them  in  the  study  of  many  neurological  conditions.  It 
is  interesting  that,  as  a  result  of  careful  studies,  they  have  come  to 
use,  as  an  antigen,  a  cholesterinized  alcoholic  extract  of  fresh  human 
heart.  The  advantages  claimed  are  the  great  invariability  of  such 
antigens,  and  the  fact  that  they  give  a  much  higher  percentage  of 
results  in  undoubted  lues,  wh?le  at  the  same  time  they  manifest  no 
tendency  toward  non-specificity  findings  quite  in  accord  with  those 
reported  by  Walker  and  .Smith,  Kolmer  and  others.  They  find  that 
inactivation  of  sera  causes  a  reduction  in  the  amount  of  the  reacting 
substances  much  greater  than  that  observed  in  inactivated  spinal 
fluids.  The  preliminary  titrations,  and  dilutions  are  clearly  explained. 
Their  findings  in  the  various  stages  of  syphilis  in  general  accord  with 
those  already  reported:  these  in  brief  are:  (1)  The  reaction  is  negative 
in  non-syphilitic  diseases  of  the  central  nervous  system.  (2)  The 
occurrence  of  a  positive  reaction  in  the  spinal  fluid  is  indisputable 
evidence  of  a  luetic  infection.  (3)  The  reaction  in  cerebrospinal  lues 
varies  much  according  to  the  location  of  the  process,  being  inconstant, 
weak,  or  negative  except  when  the  spinal  cord  itself  is  involved,  in 
which  case  the  reaction  is  remarkedly  strong.  Moreover  in  this  group 
of  cases  they  find  position  reaction  more  often  in  cases  showing  recent 
lesions.  (4)  In  general  paresis  a  strong  reaction  is  nearly  always 
present  in  both  serum  and  spinal  fluid,  the  same  l)eing  true  of  tabes 
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unless  examined  after  the  disease  has  existed  for  some  time  or  has  been 
well  treated.  (5)  So  common  is  the  occurrence  of  a  positive  reaction 
in  the  spinal  fluid  and  a  negative  one  in  the  serum,  and  rice  versa, 
that  the  negative  finding  of  one  alone  is  insufficient  evidence  to  exclude 
a  luetic  process.  As  regards  the  results  of  specific  therapy  the  authors 
call  particular  attention  to  the  fact  that  some  cases  of  paresis  and  tabes 
should  not  be  grouped  as  "true  parasyphilitics, "  since  some  are  really 
active  cases  of  lues.  They  find  indeed  that  the  best  therapeutic  results 
are  secured  in  those  cases  in  which  there  is  evidence  of  active  meningeal 
involvement,  cases  which  they  regard  as  transition  forms  between 
true  dementia  paralytica  and  cerebrospinal  syphilis.  Treatment  has 
little  or  no  eft'ect  upon  the  Wassermann  reaction  in  pure  parasyphilitic 
cases,  a  result  so  different  from  that  seen  in  cerebrospinal  lues  as  to 
be  of  real  value  in  a  prognostic  sense.  It  would  seem  that  the  rapidity 
with  which  a  positive  spinal  fluid  can  be  reduced  to  a  negative  state 
bears  little  relation  to  the  duration  of  the  infection;  this  is  the  reverse 
in  the  serum  in  which  the  chronicity  of  the  disease  varies  directly 
with  the  speed  of  change  of  the  reaction.  The  authors  are  of  the  opinion 
that  the  " salvarsan-provocative  test"  has  been  given  an  exaggerated 
diagnostic  value. 


The  Pathological  Excretion  of  Amino-acids. — Lobbe  and  Bith 
(Arch,  dcs  vialad.  de  Pappar.  dig.  et  de  la  nutrit.,  vii,  p.  681  to  688),  have 
used  a  method  modified  from  that  of  Jager,  in  which  40  c.c.  of  urine 
are  mixed  with  10  c.c.  of  5  per  cent,  magnesium  hydrate  and  a  few 
drops  of  phenolphthalein.  After  a  few  moments  the  solution  takes  on 
a  rose-red  color,  showing  that  the  acid  of  the  urine  has  been  neutralized. 
One  now  adds  10  c.c.  of  10  per  cent,  sodium  phosphate,  allows  the 
mixture  to  stand  from  two  to  three  hours,  anfl  then  filters.  15  c.c.  of  this 
filtrate  are  neutralized  with  one-fourth  normal  sulphuric  acid,  and 
after  the  addition  of  5  c.c.  of  neutralized  formol  the  resulting  acidity 
is  estimated,  using  one-tenth  normal  sodium  hydroxide,  1  c.c.  of  which 
equals  0.0014  gm.  of  amino-acid  nitrogen.  Increased  amino-acid 
excretion  occurs  in  insufficient  amino-acid  destruction  on  the  part  of 
the  liver,  in  cases  where  pathological  destruction  of  proteids  is  going 
on,  and  third,  in  conditions  of  acidosis,  whether  diabetic  or  of  another 
nature.  Of  40  cases  of  hepatic  disease,  all  cases  which  showed  a  marked 
injury  to  the  tissues  showed  an  equally  marked  increase  of  amino-acid 
in  the  urine.  Normal  values  occur  in  uncomplicated  gall-stones  and 
catarrhal  jaundice.  The  same  is  true  in  the  cases  of  early  Laennec's 
cirrhosis,  but  in  the  later  stages  of  the  disease  the  excretion  is  increased. 
Abnornudly  high  values  also  occur  in  fatty  degeneration,  cases  of 
primary  tumor,  cirrhosis  secondary  to  cardiac  disease,  and  in  cases  of 
phosphorus  and  chloroform  poisoning.  In  cases  of  marked  diabetic 
acidosis,  values  of  from  0.92  to  3.04  gm.  of  amino-acid  nitrogen  per 
day  were  found,  these  values  representing  8.4  to  18.4  of  the  total 
nitrogen  output.  In  a  number  of  diseases  of  the  gastro-intestinl 
tract,  in  gout  and  chronic  rheumatism,  nornud  \alues  were  fouml. 
In  those  acute  and  chronic  diseases  which  are  accompanied  l)y  an 
abnormal  breaking  down  of  protein  tissue,  sucli  as  occur  in  the  late 
stages  of  typhoid,  in  the  crisis  of  ])neumonia  and  during  the  absorption 
of  pleuritic  and  other  exudates,  in  leukemia,  (>tc.,  constant  increased 
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amino-aoid  excretion  was  observed  in  the  urine.  As  a  functional  test, 
designed  to  show  the  inabiUty  of  the  liver  to  perform  its  normal  amino- 
acid  decomposition,  Lobbe  and  Bitli  recommend  the  arhninistration 
of  20  gm.  of  pepton  while  the  patient  is  on  a  simple  milk  diet.  If  under 
these  conditions  an  increased  amino-acid  excretion  is  observed,  in  all 
probability  this  indicates  an  affection  of  the  liver. 


Sulphemoglobinemia. — R.  L.  M.  Wallis  {Quart.  Jour,  of  Med., 
vii  73  to  91)  gives  an  historical  review  of  the  literature  on 
the  subject  of  sulphemoglobinemia,  bringing  together  a  total  of  5 
cases,  including  3  observed  personally.  He  further  presents  a  clear 
resvvic  of  the  chemistry  and  spectroscopic  tests  for  this  substance 
in  the  blood.  All  the  cases  present  a  fairly  characteristic  clinical 
picture  dominated  by  the  presence  of  extreme  cyanosis,  weakness, 
headache,  and  constipation,  without  dyspnea,  heart  disease,  or  altera- 
tion in  the  red-blood  coimt.  The  diagnosis  may  be  easily  made  by  the 
spectroscopic  examination  of  the  blood  or  even  of  the  lobe  of  the  ear. 
The  urine  in  these  cases  is  apt  to  be  extremely  dark.  As  a  special 
finding  the  author  notes  the  occurrence  in  the  saliva  of  nitrite-forming 
bacteria,  which  have  been  readily  secured  in  pure  culture  and  are 
easily  grown  on  most  media  at  a  temperature  of  about  25°  C.  These 
bacteria  apparently  produce  their  nitrites  from  the  amino-acids  of  the 
blood  and  impart  to  the  latter  a  reducing  substance,  the  exact  nature 
of  which  is  not  yet  known  though  it  is  probably  a  hydroxylamine 
derivative.  This  substance,  according  to  the  author,  caused  a  partial 
reduction  of  oxyhemoglobin,  Avhich  is  subsequently  converted  into 
sulphemoglobin  by  the  hydrogen  sulphide  arising  from  the  intestinal 
tract.  The  author  made  some  attempts  at  vaccine  therapy,  using  the 
nitrite  bacillus,  but  with  doubtful  results.  Careful  regulation  of  the 
intestinal  movements  has  some  influence  upon  the  condition,  but  like 
oxygen  inhalations  only  of  a  transient  nature. 


Complement-deviation  in  Graves'  Disease. — Roseo  (//  Poli- 
clinico,  XX,  1249  to  1251).  In  a  previous  communication  Koseo 
showed  that  the  sera  of  4  out  of  5  cases  of  typical  exophthalmic  goitre 
gave  complete  complement  fixation  with  each  of  two  aqueous  antigens 
made  from  thyroid  tissue  removed  at  operation.  The  sera  from  cases 
of  the  so-called  "formes  frustes"  gave  negative  reactions  with  the  same 
antigens,  while  the  sera  from  13  normal  people  and  those  from  5  cases 
of  lues,  which  were  confirmed  by  the  Wassermann  reaction,  also  gave 
negative  results.  Since  rci)orting  this  first  series  in  1912  the  author 
has  continued  the  test,  running  the  sera  parallel  with  the  Wassermann 
reaction  in  order  to  see  if  the  above  fixation  is  a  specific  phenomenon 
or  one  due  to  some  factors  common  to  both  goitre  and  lues.  He  has 
secured  complete  fixation  in  4  cases  of  true  Graves'  disease  and  negative 
results  in  3  mild  cases  and  in  2  patients  suffering  with  thyroid  ade- 
nomas. In  only  1  of  the  above  cases  was  there  a  positive  Wasser- 
mann, but  in  this  instance  a  previous  luetic  infection  was  admitted. 
These  reports  are  rather  in  accord  with  the  work  reported  by  Papa- 
zoula,  who  secured  58  positive  reactions  out  of  60  cases  investigated. 
Papazoula  also  secured  negative  results  when  testing  control  sera 
with  the  Basedow  antigens.     Roseo  further  reports  the  examination 


290  PROGRESS    OF   MEDICAL    SCIENCE 

of  sera  of  four  patients  after  removal  of  the  thyroid  gland.  In  two 
of  these  there  was  marked  postoperative  clinical  improvement,  and 
the  test  became  negative  within  fifteen  to  thirty  days  after  operation. 
The  author  advances  some  hypotheses  as  to  the  nature  of  the  reaction, 
but  admits  that  the  evidence  at  present  is  far  too  meager  to  permit 
of  any  definite  conclusions. 
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Valve  Formation  in  the  Urinary  Bladder  for  the  Escape  of  Ascitic 
Fluid. — RosENSTEix  (Zcntralbl.  f.  Chir.,  1914,  xli,  373)  conceived  and 
put  into  practice  the  idea  of  permitting  the  ascites,  due  to  liver  cirrhosis, 
to  escape  into  the  urinary  bladder.  A  woman,  aged  sixty-two  years, 
suffered  from  liver  cirrhosis  and  ascites  since  1911.  Rosenstein  made 
an  anastomosis  between  the  portal  vein  and  the  inferior  cava,  i.  c,  an 
Eck  fistula.  Unfortunately  the  success  was  only  temporary.  Later 
he  did  a  Talma  operation  (suturing  the  spleen  and  great  omentum  to 
the  abdominal  wall  and  painting  the  surface  of  the  liver  with  tincture 
of  iodine),  but  this  was  also  unsuccessful.  In  June,  1913,  he  did  the 
following  operation:  The  abdomen  was  opened  freely  and  the  whole 
peritoneal  covered  portion  of  the  bladder  exposed.  He  then  drew  a 
portion  of  the  summit  of  the  bladder  through  a  silver  ring,  3  cm.  in 
diameter,  cut  the  apex  of  this  portion  of  the  bladder  with  a  scissors, 
and  turned  the  margins  over  the  ring  all  around  so  that  the  serosa  was 
applied  to  serosa  and  fixed  it  in  this  position  by  silk  sutures.  This 
gave  a  free  communication  between  the  bladder  and  peritoneal  cavity. 
He  then  excised  a  strip  of  the  serosa  and  nuiscularis  of  the  bladder 
wall  all  around  below  the  ring  and  silk  sutures,  leaving  only  the  mucosa. 
The  upper  and  lower  margins  of  this  raw  surface  were  sutured 
together,  muscularis  to  nuiscularis  and  serosa  to  serosa.  This  forced 
the  mucosa  layer  inward  in  the  form  of  a  circular  double  layer  which, 
when  the  bUitlder  was  allowed  to  drop  into  place,  acted  as  a  valve  to 
prevent  the  escape  of  urine  into  the  peritoneal  cavity.  But  it  permitted 
the  ascitic  fluid  to  make  its  way  into  the  bladder.  The  operation 
also  provided  against  leaving  any  sutures  in  the  mucosa,  which  is 
important  in  all  l)laddcr  operations.  The  abdominal  wound  was  closed, 
primary  healing  occurred,  and  after  a  short  time  the  patient  left  her 
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bed.  The  ascitic  fluid  passed  out  with  the  urine,  and  the  cj'stoscope 
showed  that  the  valve  functionated  perfectly.  The  cure  was  not 
complete,  as  the  ascitic  fluid  had  to  be  withdrawn  by  puncture  about 
every  eight  weeks,  whereas  before  the  first  operation  it  was  done  about 
every  eight  days. 


Thirteen  Years'  Experience  with  Pyloroplasty. — Fixxey  and  Frieden- 
WALD  {Surg.  Gyn.  and  Obst.,  1914,  xviii,  273)  present  their  results  with 
this  operation,  which  Finney  introduced  in  1902,  and  a  discussion  of 
its  advantages  and  disadvantages.  The  records  of  100  cases,  in  which 
the  operation  was  done,  were  studied.  Of  the  100  cases,  the  final 
results  in  17  are  unknown,  while  5  died  soon  after  operation,  leaving 
78  cases,  in  which  the  average  percentage  of  favorable  satisfactory 
recoveries  was  93.8  per  cent.,  the  later  deaths,  5  per  cent.,  or  favorable 
results  88. 8  per  cent.  The  operation  has  its  greatest  indication  in 
the  relief  of  pyloric  stenosis,  due  to  chronic  ulcers,  situated  at  or  near 
the  pylorus,  and  on  either  side  of  it  or  resulting  from  cicatricial  con- 
traction following  the  healing  of  such  ulcers.  It  is  often  a  useful  pro- 
cedure in  cases  of  hemorrhage  due  to  gastric  ulcers  on  the  lesser  curva- 
ture or  to  duodenal  ulcers  which  cannot  be  controlled  medically,  and 
which  threaten  the  life  of  the  patient,  as  well  as  in  the  chronic  dys- 
pepsias due  to  ulcers  which  have  not  been  relieved  by  medical  treatment. 
The  operation  has  certain  advantages  over  gastro-enterostomy  and 
few  of  its  disadvantages.  Such  objections  as  are  advanced  against 
the  operation,  e.  g.,  its  inapplicability  in  the  presence  of  active  and 
bleeding  ulcers,  and  also  because  of  the  fact  that  the  new  opening  is 
not  at  its  lowest  point,  taking  advantage  of  gravity,  are,  according 
to  their  experience,  more  fanciful  than  real,  since  the  operation  has  fre- 
quently been  performed  under  these  circumstances  with  most  gratifying 
results.  The  interesting  experimental  work  of  Cannon  and  Blake  and 
others  supports  this  contention.  The  only  contra-indications  to  the 
operation  are  inability  to  mobilize  the  duodenum  when  adhesions  are 
too  dense,  and  thickening  and  infiltration  about  the  pylorus  due  to 
hypertrophic  forms  of  ulceration.  These  are  rare,  however.  In  atony 
or  gastroptosis  with  slight  motor  insufficiency  such  as  observed  in  the 
water-trap  stomach,  or  in  nervous  dyspepsia,  i.  e.,  in  gastric  disturb- 
ances not  dependent  upon  organic  disease,  this  operation  is  contra- 
indicated.  The  special  advantages  lie  in  its  affording  the  opportunity 
to  excise  all  ulcers  in  the  anterior  walls  of  the  stomach  or  duodenum 
after  direct  inspection  of  the  part  affected;  also  the  application  of 
treatment  to  ulcers  situated  in  the  posterior  walls.  It  does  not  greatly 
disturb  the  normal  relation  between  the  stomach  and  intestines,  as  is 
the  case  in  other  operations.  From  their  experience  the  immediate 
as  well  as  the  final  results  are  most  encouraging,  while  in  some  instances 
partial  gastrectomy  or  gastro-enterostomy  is  undoubtedly  the  operation 
of  choice;  nevertheless,  on  account  of  its  simplicity  and  satisfactory 
end  results,  they  believe  that  pyloroplasty  will  continue  to  retain  its 
position  as  a  safe  and  useful  procedure. 


The  Direct  Implantation  of  Nerves  into  Muscles. — Heixeke  {Zen- 
tralbl.  f.  Chir.,  1914,  xli,  465)  experimented  on  the  hind  legs  of  rabbits. 
The  two  branches  of  the  sciatic  nerve,  the  internal  and  the  external 
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popliteal  nerves,  were  exposed  in  the  thigh  and  a  piece  of  the  internal, 
1  to  2  cm.  long,  was  excised.  The  posterior  muscles  of  the  leg  were 
thus  paralyzed  completely.  The  external  popliteal  or  peroneal  nerve 
was  then  followed  outward  and  downward  and  divided  below  the 
head  of  the  fibula.  Finally  a  small  channel  was  made  through  the 
gastrocnemius  in  a  suitable  place  by  a  blunt  instrument.  The  proximal 
end  of  the  peroneal  nerve  was  then  passed  through  this  channel  and 
fixed  in  position  by  suturing  over  it  a  small  muscle  fold.  Pourteen 
days  later  mild  responses  in  the  gastrocnemius  were  obtained  by 
faradic  and  galvanic  irritation  of  the  peroneal  nerve.  After  four  weeks 
the  whole  prominence  of  the  gastrocnemius  reacted  with  strong  con- 
tractions. After  eight  Aveeks  the  strength  and  extent  of  the  contractions 
could  not  be  distinguished  from  the  normal,  and  not  only  did  the 
muscle  contract  in  which  the  nerve  was  implanted,  l)ut  the  neighboring 
muscles  of  the  flexor  group  as  well.  At  this  time  the  muscles,  which 
in  the  beginning  were  wasted  and  j^ellow,  had  recovered  completely 
their  normal  color  and  consistency.  Heineke  has  also  shown  that  a 
muscle  depri\'ed  of  its  nerve  supplj'  for  twenty-one  days,  from  the 
implantation  of  a  sound  nerve,  can  recover  its  function. 

A  New  Method  for  the  After-treatment  of  Prostatectomy. — Vax 
BissELiCK  (Zottralhl.  f.  Cliir.,  1914,  xli,  503)  says  that  the  method 
makes  use  of  a  permanent  catheter  for  a  few  days  after  the  operation, 
so  that  only  a  small  opening  in  the  bladder  wall  is  necessary  through 
which  a  tampon  is  brought  out.  After  the  remo\al  of  the  prostate 
in  the  usual  way  the  wound  and,  if  the  hemorrhage  is  severe,  the 
whole  bladder  are  tamponned  with  gauze.  The  catheter,  which  was 
used  before  the  operation  to  irrigate  and  empty  the  bladder,  is  left 
in  position  in  the  bladder,  The  greater  part  of  the  bladder  woimd  is 
closed  in  two  layers,  catgut  for  the  mucous  membrane  and  silk  for 
the  outer  layer.  The  part  of  the  bladder  wound  remaining  open  is 
enclosed  with  a  pin\se-string  suture  of  catgut,  which  is  passed  from 
the  outer  side  to  the  muscularis,  Imt  is  not  left  long.  The  space  of 
Retzius  is  tamponed  and  the  al)dominal  wound  is  closed  aroimd  the 
bladder  tampon.  Usually  this  is  removed  in  twenty -four  hours.  The 
bladder  is  then  washed  out  from  above  and  l)elow  and  the  bladder 
wound  is  closed  by  inversion  of  its  edges  and  tying  the  purse-string 
suture.  A  tampon  down  to  the  closed  bladder  wound  will  provide  for 
the  escape  of  any  urine  that  will  escape  later.  The  bladder  is  washed 
out  every  two  hours  and  the  catheter  changed  every  day.  This  con- 
tinues for  three  or  four  days.  Then  it  is  left  out  at  night  for  seven  or 
eight  days.  After  that  the  patient  can  urinate  spontaneously  at  night. 
Six  of  the  nine  cases  operated  on  in  this  way  urinated  spontaneously 
within  fourteen  days.  The  three  remaining  cases  haii  cancer  of  tlu> 
bla(kler. 


Bimanual  Examination  of  the  Prostate.  -Habkri.and  (Xriifralhl.  f. 
Cliir.,  J914,  xli,  «)7"))  finds  the  bimanual  m(>th<»l  of  examination  \'ery 
satisfactory.  Since  the  anterior  surface  of  the  prostat(>  lies  behiml 
the  lower  portion  of  th(>  symphisis  pubis,  the  finger  reaches  it  wlu-n 
introduced  into  the  rectum  only  4  to  (i  cm.  from  the  external  sphincter, 
while  the  finger  of  the  other  hand  can  be  pressed  downward  against 
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the  empty  bladder  and  abdominal  wall  and  thus  against  the  prostate 
as  in  examining  the  uterus  in  the  female.  Even  with  a  thick,  tense 
abdominal  wall,  the  method  will  rarely  fail.  Haljerland  has  proven 
the  correctness  of  his  diagnosis  by  prostatectomy.  IJy  j)ractice,  one 
can  determine  the  size  and  form  of  the  seminal  vesicles  and  vasa  defer- 
entia.  By  this  method,  the  diagnosis  can  be  made  between  vesical 
calculus  and  hypertrophied  prostate.  Only  in  isolated  cases  will  it 
be  necessary  to  invoke  the  aid  of  the  .r-rays,  for  more  certainty  in  the 
differential  diagnosis  between  these  two  conditions.  The  patient  lies 
on  his  back  with  the  knees  drawn  up  ancf  l)reathing  through  his  mouth. 
The  bladder  is  first  completely  emptied,  voluntarily  or  by  catheter. 
Fecal  masses  in  the  rectum  do  not  disturb  the  examination. 
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The  Emetin  Treatment  of  Amebic  Dysentery. — Yeoman  {Xeiv  York 
Med.  Jour.,  1914,  xcix,  327)  reports  7  cases  of  amebic  dysentery  treated 
by  subcutaneous  injections  of  emetin  hydrochloride.  The  disease 
varied  in  duration  before  treatment  with  emetin  from  six  months  to 
fourteen  years.  Other  forms  of  treatment,  including  ipecac  in  4  cases, 
had  been  employed  in  all  the  patients,  with  temporary  benefit  only, 
")  patients  were  cured  clinically,  2  were  greatly  improved,  and  none 
died.  One  of  the  "  cured  "  cases  recuiTed  five  months  later.  The  average 
dose  of  emetin  hydrochloride  is  one-half  grain  dissolved  in  10  to  15 
minims  of  salt  solution  and  injected  subcutaneously  in  the  region  over 
the  deltoid.  The  remedy  should  be  given  until  the  symptoms  disappear, 
and  then  the  administration  of  emetin  should  be  discontinued,  for  an 
excessive  amount  of  emetin  frequently  produces  marked  l)owel  irrita- 
tion. Yeoman  believes  emetin  is  specific  for  amebic  dysentery  in  the 
same  sense  that  quinine  is  specific  for  malaria  or  salvarsan  for  syphilis. 
When  it  is  used  early  in  the  disease,  cure  should  be  prompt  and  per- 
manent in  all  cases.  Naturally  when  the  amebai  have  invaded  the 
tissues  deeply  and  are  widely  disseminated,  cure  may  be  permanent 
or  clinical  only.  After  weeks,  months,  or  years  encysted  amebae  may 
reappear  in  an  active  vegetative  form,  accompanied  by  all  the  symptoms 
of  an  acute  attack.  Hence  amebic  patients  should  be  kept  under 
prolonged  observation,  and  at  the  first  signs  of  recurrence  a  course  of 
emetin  should  be  given.  Because  of  the  extensive  destruction  of  the 
mucosa  and  the  secondary  infection  of  the  ulcers,  mucus,  pus  and 
blood  in  diminishing  quantities  may  continue  to  be  evacuated  for 
sometime  after  all  amebse  have  disappeared  from  the  stools.  Irriga- 
tions and  topical  applications  through  the  proctoscope  will  materially 
hasten  the  process  of  tissue  repair. 
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The  Magnesium  Treatment  of  Tetanus. — Stadler  {Berlin,  kliyi. 
Woch.,  1914,  li,  15  and  109),  reviews  the  evidence  of  many  observers 
on  both  the  magnesium  and  phenol  treatment  of  tetanus,  and  includes 
tabulated  results  of  the  different  methods  of  treating  tetanus.  The 
results  of  the  magnesium  treatment  compare  very  unfavorably  with 
the  results  of  Bacelli's  method  in  the  hands  of  the  Italians.  French, 
English,  and  Russian  surgeons  have  also  obtained  excellent  results 
with  Bacelli's  method,  which  is  in  contrast  with  the  unfavorable  results 
reported  by  German  surgeons.  Stadler  says  that  at  the  present  time 
it  is  impossible  to  judge  of  the  relative  advantages  of  the  two  methods. 
In  general,  he  believes  that  phenol  is  more  efficacious  than  magnesium, 
but  if  magnesium  is  given  subcutaneously  instead  of  intraspinally 
the  difference  is  not  so  great.  He  is  of  the  opinion  that  both  methods 
add  to  the  percentage  of  cures,  but  especially  when  they  are  combined 
w4th  the  serum  treatment.  He  emphasizes  the  fact  that  more  experi- 
mental and  clinical  evidence  is  necessary  in  order  to  determine  which 
is  superior.  The  article  is  very  comprehensive,  and  reviews  the  litera- 
ture of  the  subject  in  great  detail. 


Treatment  of  Tetanus  by  the  "Rational"  Method  of  Ashhurst  and 
John. — Brem  (Jour.  Ainer.  Med.  Assoc,  1914,  Ixii,  191)  quotes  Ash- 
hurst and  John,  who  believe  that  the  rational  use  of  tetanus  antitoxin 
consists  in  the  intraneural  injection  of  antitoxin;  the  intraspinal 
injection;  the  intravenous  injection,  and  the  infiltration  of  the  tissues 
about  the  site  of  the  injury.  The  quantity  used  should  be  very  much 
greater  than  the  quantity  that  has  usually  been  given  heretofore  by 
the  subcutaneous  route.  They  have  administered  as  much  as  224,000 
units  during  a  period  of  three  days.  These  authors  feel  that  the  out- 
look for  patients  with  tetanus  is  much  brighter  since  the  development 
of  this  method  of  administering  antitoxin,  and  that  the  old  view,  that 
antitoxin  is  of  no  avail  after  the  symptoms  of  tetanus  have  developed 
must  be  abandoned.  Brem  reports  a  case  of  tetanus,  treated  along 
the  lines  suggested  by  Ashhurst  and  John,  with  very  rapid  recovery. 
This  patient  received  a  total  of  98,000  units  of  antitoxin. 


Serum  Therapy  in  Scarlet  Fever. — Moog  (Thcrap.  Monatsheft, 
1914,  xxviii,  37)  reports  25  cases  of  scarlet  fever  treated  by  intra- 
venous injections  of  normal  serum.  The  results  obtained  were  very 
similar  to  those  obtained  by  other  observers  with  the  use  of  serum 
from  scarlet  fever  convalescents.  The  most  striking  effect  obtained 
was  a  critical  drop  in  the  temperature,  which  begins  in  two  to  four 
hours  after  the  injection  and  reaches  its  maximinu  in  from  eleven  to 
sixteen  hours.  In  addition  to  this  drop  in  temperature  is  a  corres- 
ponding favorable  influence  upon  the  toxic  symptoms.  The  best 
effects  obtained  were  in  the  severe  uncomplicated  toxic  cases.  Septic 
complications  of  scarlet  fever  were  not  influenced  by  this  metho«.l 
of  treatment.  The  author  believes  that  the  benefit  ascribed  to 
antistreptococus  serum  in  some  cases  to  probably  due  to  the  effect 
of  tiie  serum  alone.  The  injections  should  be  nuidc  as  early  as  possil)le 
in  the  course  of  the  disease  and  not  less  than  SO  or  100  c.c.  of  serum 
should  be  injected  at  one  dose  for  children  and  100  to  ISO  c.c.  for  adults. 
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Behring's  Diphtheria  Vaccine. — Kissling  {Deutsch.  mcd.  Woch.,  1913, 
xxxbc,  2500),  immunized  310  children  following  Behring's  new  method 
of  combining  the  principles  of  both  active  and  passive  immuniza- 
tion. These  children  were  exposed  to  an  unusually  virulent  epidemic 
of  diphtheria.  Of  111  children  who  received  two  prophylactic  in- 
jections none  contracted  diphtheria;  of  the  remaining  119  cases  re- 
ceiving only  a  single  injection  8  developed  diphtheria.  These  8  children 
were  convalescing  from  scarlet  fever  and  developed  the  disease  in  a 
mild  form.  Since  the  process  of  immunization  requires  several  days 
it  is  possible  that  the  disease  developed  in  these  cases  before  the  time 
required  to  develop  the  immunity  against  the  disease  had  elapsed. 
Kissling  is  convinced  of  the  efficacy  of  this  new  method  of  immuniza- 
tion, and  believes  that  it  is  far  superior  to  the  older  method. 


Some  Theoretical  Considerations  Regarding  Splenectomy  in  Perni- 
cious Anemia. — Eppixger  {Berlin.  Jdin.  Woch.,  1913,  1,  2409)  advances 
a  theory  to  explain  the  beneficial  effect  of  splenectomy  in  pernicious 
anemia.  He  believes  that  the  red-blood  cells  are  destroyed  in  ab- 
normal numbers  in  the  spleen  in  pernicious  anemia  due  to  anatomical 
changes  in  the  bloodvessels  of  the  spleen.  These  changes  allow  large 
numbers  of  red-blood  cells  to  enter  the  splenic  pulp,  where  they  are 
destroyed;  the  condition  is  essentially  that  of  the  pernicious  anemia 
following  hemorrhage,  the  patient  bleeding  into  his  own  spleen. 
Eppinger  found  certain  histological  changes  in  the  spleens  of  seven 
patients  he  removed  that  seem  to  support  this  view.  He  suggests  that 
where  the  spleen  cannot  be  removed,  possibly  ligature  of  the  splenic 
artery  might  answer  the  same  purpose.  Eppinger  also  calls  attention 
to  the  presence  of  "  blood-lymph-nodes, "  that  often  are  found  in 
great  numbers  in  cases  of  pernicious  anemia.  They  seem  to  be  similar 
to  splenic  tissue  in  their  structure,  and  he  suggests  that  when  splenec- 
tomy does  not  benefit  in  pernicious  ahemia  that  these  blood-lymph- 
nodes  may  be  able  to  carry  on  the  blood-destroying  action  of  the 
spleen. 
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Hemorrhagic  Disease  of  the  Newborn  and  Direct  Transfusion  of 
Blood. — V.  D.  Lkspixasse  {Jour.  Amcr.  Mid.  Assoc,  1914,  Ixii,  186G) 
gives  as  the  chief  causes  of  hemorrhagic  disease  in  the  newborn,  syphilis, 
infection,  hypoplasia  of  the  coagulating  elements  of  the  blood,  and 
asphyxia.  Obstetrical  complications  and  chloroform  are  of  minor 
importance.  According  to  Holt,  syphilis  is  a  causative  factor  in  only 
2  per  cent,  to  G  per  cent,  of  the  cases.  The  chief  pathological  lesions 
are  the  same  as  the  clinical  lesions,  namely,  hemorrhage  and  its  conse- 
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quent  anemia.  The  symptomatology  is  striking.  Occasionally  pre- 
monitory signs,  such  as  restlessness,  refusal  to  nurse,  and  slight  eleva- 
tion of  temperature,  are  present.  The  chief  symptom  is  spontaneous 
hemorrhage,  and  its  site  may  be  from  the  intestines,  stomach,  mouth, 
nose,  ecchymoses  of  skin,  pressure  points  of  body,  meninges,  genito- 
urinary tract,  and  eyes.  Progressive  pallor  of  the  skin,  gradual  drying 
up  of  the  tissues,  weakening  pulse,  coma,  and  death  follow  a  persistent 
hemorrhage.  A  black,  tar-colored  mass,  with  a  pink  fringe,  seen  in 
the  stool,  indicates  hemorrhage  in  the  gastro-ihtestinal  tract.  The 
treatment  is  the  same  whether  the  case  is  one  of  hemorrhagic  disease 
of  the  newborn,  Winkel's  disease.  Buhl's  disease,  jaundice  with  hemor- 
rhage or  hemophilia.  The  hemorrhage  usually  appears  from  the  second 
to  the  fifth  day  of  life;  the  earlier  the  onset  the  more  g^a^'e  the  prog- 
nosis. In  half  the  fatal  cases  death  occurs  suddenly  within  twenty- 
four  hours  or  less.  This  is  especially  true  in  hemorrhages  from  the 
gastro-intestinal  tract.  The  shortest  clinical  course  observed  by 
Lespinasse  was  four  hours.  A  hemorrhage  of  one  ounce  in  a  newborn 
baby  is  equivalent  to  one  quart  in  an  adult.  The  three  indications 
in  the  treatment  are  to  stop  the  bleeding,  replace  the  lost  blood,  and 
overcome  the  infection.  Transfusion  of  live  non-clotted  blood  meets 
all  these  indications  in  an  ideal  manner.  This  method  will  cure  in 
practically  every  case,  and  it  is  never  too  late  to  transfuse  if  there  is 
still  the  slightest  auricular  beat.  Bowel  cases  should  be  transfused 
early.  In  Lespinasse's  series  of  fourteen  cases  there  have  been  no 
deaths  from  hemorrhage.  The  cessation  of  bleeding  and  the  improve- 
ment in  the  general  condition  are  simultaneous  with  the  transfusion. 


Juvenile  Paresis  and  Salvarsanized  Serum. — C.  Eugene  Riggs 
(Jour.  Aincr.  Med.  A.ssoc,  1914,  Ixii,  ISSS)  reports  a  case  of  juvenile 
paresis  treated  by  the  intraspinal  injection  of  salvarsanized  serum. 
The  symptoms  of  juvenile  paresis  differ  in  no  way,  clinically  or  patho- 
logically, from  those  of  the  generally  recognizefl  type.  In  either 
congenital  or  acquired  s^'philis  the  symptoms  are  due  to  the  action 
of  the  Spirocheta  pallida  on  the  brain  cortex.  About  one-half  the 
cases  develop  after  adolescence.  It  may  occur  in  the  very  young, 
showing  itself  in  mental  retardation  or  feeble-mindedness.  Fenneil 
claims  that  5  per  cent,  of  imbecile  children  are  congenital  general 
paretics.  Optic  atrophy  is  an  early  symptom.  Kiggs  reports  tiie  case 
of  a  boy,  aged  eight  years,  whose  father  had  syphilis  and  gave  a  positive 
Wassermann  reaction.  Of  the  three  other  children  in  the  family  one 
gave  a  positive  and  two  ga\e  a  negative  reaction.  The  mental  deteriora- 
tion began  in  the  boy's  fourth  year.  At  eight  \ears  the  boy  showed 
Argyll-Robertson  pupils,  exaggerated  knee-jerks,  ankle-clonus,  and 
Babinski  reflex  in  both  feet,  and  marked  Rombergism.  There  were 
no  signs  of  congenital  syphilis.  The  boy  received  eight  intravenous 
injections  of  0.25  gm.  salvarsan  followed  next  day  by  an  intraspinal 
injection  of  30  c.c.  of  a  40  per  cent,  solution  of  salvarsanized  serum. 
The  result  was  a  return  to  normal  pressure  in  the  spinal  fluid  and  a 
less  positive  blood-serum  reaction.  The  other  serobiological  tests 
reniaine(l  the  saute.  But  clinically,  a  marked  impro\ement  was  noted, 
as  the  boy  again  fed  himself,  his  vacuous  expression  disappeared,  he 
became  brighter  mentally,  and  his  gait  improved. 


OBSTETRICS  303 


OBSTETRICS 


UNDER   THE    CHARGE    OF 

EDWARD   P.   DAVIS,   A.M.,   M.D., 

PROFESSOR  OF  OBSTETRICS  IN  THE  JEFFERSOX  MEDICAL  COLLEGE,  PHILADELPHIA. 


Inversion  of  the  Uterus. — Beckmann  {Zent.  f.  Gijn.,  1914,  No.  18) 
reports  the  case  of  a  woman  in  very  weak  condition,  through  repeated 
hemorrhage  from  an  inverted  uterus.  This  resulted  from  spontaneous 
birth  under  the  care  of  a  midwife.  The  patient  was  admitted  to  hos- 
pital, the  abdomen  opened  by  vaginal  incision,  the  posterior  wall  of 
the  uterus  incised  to  the  fundus,  and  the  uterus  reinverted.  The 
tissues  were  then  closed  by  suture  and  the  uterus  replaced  in  the  abdom- 
inal cavity.  The  closure  of  the  posterior  vaginal  wall  completed  the 
operation.  The  patient's  recovery  Avas  complicated  by  infection  with- 
out symptoms  of  peritonitis.  The  posterior  cul-de-sac  was  opened  and 
seropurlent  fluid,  containing  abundant  streptococci,  was  discharged. 
A  drainage  tube  was  inserted  and  the  cavity  of  the  uterus  disinfected 
with  tincture  of  iodin.  The  patient  died  of  septic  infection  two  da3's 
later.  The  second  patient  was  subjected  to  colpeurysis  for  seven  days 
without  result.  Operation  was  then  undertaken  and  the  uterus  re- 
placed. Infection  followed  and  drainage  and  the  use  of  iodin  were 
then  employed.  The  patient  made  a  tedious  recovery.  These  cases 
emphasize  the  danger  of  infection  and  seriously  raise  the  question 
whether  in  cases  where  infection  has  persisted  long  it  is  not  better  to 
extirpate  the  uterus. 


Clinical  Manifestations  of  Congenital  Sjrphilis. — Armstrong  (British 
Med.  Jour.,  May  2,  1914j  believes  from  clinical  observation  that  while 
cases  of  congenital  syphilis  are  becoming  more  frequent  the  severity 
of  the  disease  is  decreasing.  Necrosis  of  the  bones  does  not  appear 
so  often,  but  syphilitic  disease  of  the  nervous  system,  congenital 
in  infants,  seems  to  be  on  the  increase.  Improvement  in  diagnosis 
results  in  recognizing  many  cases  which  otherwise  would  have  passed 
unnoticed.  While  the  Wassermann  reaction  is  reliable  in  the  majority 
of  cases  the  luetin  test  is  better.  In  pregnancy  the  Wassermann  reac- 
tion from  the  mother's  blood  is  valuable  and  suggestive.  In  marasmic 
children  the  Wassermann  test  is  often  negative.  Ten  per  cent,  of 
pregnancies  in  syphilitic  women  result  in  the  death  of  offspring  before 
the  end  of  the  first  year  of  life.  The  percentage  of  abortions  is  very 
large.  In  some  cases  repeated  abortion  is  followed  by  the  birth  of  a 
monstrosity.  With  the  syphilitic  rash  may  be  confused  pemphigus  of 
the  newborn.  A  true  pemphigus  is  the  result  of  a  streptococcus  infec- 
tion of  the  skin.  A  syphilitic  eruption  with  blebs  is  rarely  found  in 
newborn  infants;  when  present  it  is  on  the  palms  and  soles  and  is  soon 
followed  by  the  raw-ham  color.  Pemphigus  occurs  after  birth  and  is 
not  limited  to  the  palms  and  soles.  The  syphilitic  child  is  badly  nour- 
ished; the  infant  with  pemphigus  may  be  well  nourished.     Eczema 
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affecting  the  scalp  may  be  confused  with  congenital  syphilis.  In  the 
former  the  eruption  is  scaly,  greasy,  and  yellow  on  the  scalp  and  folds 
in  the  face  and  behind  the  ears.  When  this  occurs  about  the  nates 
and  is  complicated  with  lack  of  cleanliness,  inflammation  and  oozing 
may  develop,  which  resembles  syphilis.  Gangrene  occurring  in  a  new- 
born child  may  be  the  result  of  syphilis,  and  a  therapeutic  test  would 
clear  up  the  diagnosis.  After  the  first  few  years  of  life,  children  born 
syphilitic  show  the  disease  most  often  in  laryngitis  and  warts.  The 
latter  are  easily  seen  and  cured.  The  laryngitis  is  chronic  with  acute 
attacks,  and  syphilis  may  not  be  suspected  as  a  cause.  Here  a  thera- 
peutic test  makes  a  diagnosis  possible.  Congenital  syphilis  may  cause 
a  discharge  of  blood  in  the  urine.  In  these  cases  edema  is  usually  a 
prominent  symptom,  and  if  autopsy  is  obtained  the  kidneys,  on  micro- 
scopic examination,  show  characteristic  changes.  In  diseases  of  the 
nervous  system,  infants  l)orn  with  marked  evidence  of  syphilis  usually 
die  early,  those  apparently  healthy  developing  defects  at  the  time  of 
the  second  dentition  or  puberty  and  often  develop  paralysis.  In  other 
cases  mental  deficiency,  imbecility,  and  idiocy  may  be  present  without 
physical  sign  of  syphilis.  In  these  the  AVassermann  reaction  make 
the  diagnosis.  Meningitis  in  these  cases  is  often  basal,  and  while  the 
child  may  not  die  it  is  usually  permanently  damaged.  Syphilitic  infants 
often  become  hemiphlegic,  and  when  this  dcAelops  suddenly  its  occur- 
rence is  suspicious.  Syphilitic  children  occasionally  develop  locomotor 
ataxia  which  is  usualh'  incurable. 


Cesarean  Section  for  Heart  Disease. — Barris  {Jour,  of  Obs.  and 
Gyn.  British  Empire,  April,  1914)  reports  the  case  of  a  multipara,  with 
a  history  of  rheumatism,  who  passed  through  a  tenth  labor  without 
signs  of  cardiac  failure.  When  admitted  to  the  maternity  department 
of  St.  Bartholomew's  Hospital  she  was  in  a  critical  condition,  the  urine 
albuminous,  the  heart  greatly  dilated,  with  double  aortic  and  mitral 
disease.  An  electrocardiagram  showed  extensive  disease  of  the  heart 
muscle.  Although  the  child  was  not  viable  the  mother's  condition 
was  so  grave  that  pregnancy  must  immediately  be  ended.  It  seemed 
also  best  to  sterilize  the  patient.  Accordingly,  stovain  with  dextrose 
dissolved  in  sterilized  water  was  injected  between  the  third  and  fourth 
lumbar  vertebrae.  A  second  injection  was  necessary,  followed  by  full 
anesthesia.  The  patient's  face  was  screened,  so  that  she  could  not 
witness  what  was  done.  The  operation  was  performed  in  the  usual 
manner,  and  oxygen  Avas  administered  and  1  c.c.  pituitary  extract. 
The  patient  felt  no  pain  and  blood-pressure,  which  at  first  was  240 
mm.  Hg.,  fell  to  160.  The  pulse  was  from  90  to  .w,  then  7o.  Anes- 
thesia lasted  one  hour,  and  a  sandbag  was  placed  on  the  abdomen  to 
maintain  intra-abdominal  pressure.  The  uterus  contracted  well 
without  hemorrhage,  and  the  mother  did  well.  Barris  also  has  col- 
lected a  report  of  a  case  done  by  Watts,  under  spinal  anesthesia  for 
mitral  stenosis  and  kidney  disease,  at  eight  months  pregnancy.  The 
mother  did  well  and  the  child  was  horn  alive.  Wyatt  operated  at  St. 
Thomas'  Hospital  under  spinal  anesthesia,  tropococain  with  adrenalin, 
with  delivery  of  a  living  child.  The  patient  vomited  during  the  opera- 
tion. She  died  on  the  fifth  day  from  cardiac  failure.  Stab!)  operated 
at   Queen   Chal'Jotte's   Hospital,   using   stovain   and   giving   gas    and 
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oxygen,  a  living  child  being  horn,  which  died  nine  days  later  from 
bronchopneumonia.  The  mother  recovered.  Under  the  conditions 
present  this  method  seems  clearly  indicated. 


Influence  of  Ectopic  Pregnancy  on  the  Uterus. — Sampson  (Surgery, 
Gi/i}.,  Ohs..  May,  1914),  from  an  extensi\e  study  of  the  subject,  finds 
that  in  early  ectopic  pregnancy  the  uterus  increases  in  size  by  hyperemia 
of  its  muscle  and  thickening  of  its  lining  membrane.  In  the  latter  the 
changes  are  similar  to  those  found  in  the  decidua  vera  of  early  uterine 
pregnancy.  The  uterine  wall  shows  arterial  and  venous  hyperemia. 
The  uterus  contracts  when  the  pregnant  tube  endeavors  to  expel  its 
contents.  These  contractions  lessen  the  arterial  supply  and  damage 
the  endometrium,  causing  outflow  of  blood.  ^Yhen  tubal  pregnancy 
ends  the  uterus  undergoes  involution:  (1)  by  destroying  recently 
developed  tissue,  and  (2)  by  reconstructing  new  and  normal  tissue. 
The  first  takes  place  by  free  hemorrhage  from  the  endometrium,  with 
destruction  of  cells  and  filling  of  venous  spaces.  In  the  tul)e  a  similar 
process  goes  on,  so  that  chorionic  villi  may  remain  in  active  condition 
in  the  tube  indefinitelv. 


Retained  Portions  of  Placenta ;  Their  Significance  and  Management. 
—Winter  (Moiiafs.  f.  Gcb.  u.  Gyn.,  1914,  Bd.  89,  Hft.  5),  contrary  to 
much  accepted  belief,  considers  that  retained  portions  of  the  placenta, 
in  many  cases,  cause  no  disturbance  whate^■er.  He  believes  that  symp- 
toms developing  in  these  cases  were  caused  l)y  local  endometritis,  or 
by  infection  at  the  placental  site,  developing  in  the  conduct  of  labor. 
Instead  of  adding  to  the  severity  of  infection  in  these  cases,  his  obser- 
vations led  him  to  think  that  retained  portions  of  placenta  may 
actually  make  infection  less  severe.  He  is  against  the  common  practice 
of,  in  all  cases  where  fever  occurs,  exploring  the  uterus  for  retained 
placental  fragments.  Under  antiseptic  precautions  this  can  be  done 
without  causing  fever  in  one-third  of  the  cases;  while  in  from  one-half 
to  two-thirds,  reaction  more  or  less  se^•ere  occurs,  and  in  7  to  9  per 
cent,  death  follows.  Infection  by  hemolytic  streptococci  seems  to  be 
the  cause  of  the  fatal  result.  The  spontaneous  expulsion  of  portions 
of  placenta  is  without  danger,  and  usually  terminates  fever  which  may 
be  present.  Infection  in  these  cases  does  not  enter  the  connective 
tissue  of  the  uterus  nor  its  blood-current,  and  hence  recovery  is  rapid. 
So  far  as  treatment  is  concerned  he  would  not  interfere  with  the  uterus, 
because  a  portion  of  placenta  was  retained,  unless  hemorrhage  occurred. 
When  at  the  moment  of  labor  the  placenta  does  not  completely  come 
away,  retained  portions  should  be  immediately  removed.  During  the 
puerperal  period,  in  cases  without  fever,  where  it  is  known  that  a  portion 
of  placenta  is  retained,  this  should  be  removed.  When  fever  is  present 
in  the  puerperal  periofl,  accompanicfl  by  hemorrhage  and  retention 
of  a  portion  of  placenta,  the  placental  fragments  must  be  removed. 
When  there  is  no  hemorrhage,  but  where  placental  polyp  is  present 
in  the  cervix  or  extending  into  the  vagina,  one  should  wait  for  .spon- 
taneous expulsion,  helping  it  by  the  administration  of  ergot.  Should 
this  not  succeed,  bacteriological  examination  of  the  lochia  should  be 
made,  and  if  the  less  virulent  ferments  or  bacteria  are  present  the 
uterus  should  be  immediatelv  cleared  out.     If  virulent  bacteria,   as 
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streptococci  are  present,  this  should  not  be  done,  and  one  should  wait 
for  spontaneous  expulsion  of  fragments  or  until  pathogenic  bacteria 
have  disappeared.  When  it  is  evident  that  the  peritoneum,  para- 
metria or  adnexa  are  involved,  active  interference  is  contra-indicated. 
Active  hemori'hage  only  would  be  a  cause  for  operation.  When  it  is 
decided  to  remove  placental  fragments,  it  should  be  done  by  the  finger 
and  not  bv  a  curette. 
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Ovarian  Transplantation. — The  question  of  reimplanting  into  some 
portion  of  the  patient's  body  one  or  both  ovaries,  or  a  portion  of  them, 
in  order  to  prevent  the  various  nervous  sequelfe  which  so  often  follow 
an  abrupt,  surgical  menopause,  has  interested  surgeons  for  many  years. 
This  procedure  comes  into  consideration  of  course  only  in  cases  in 
which,  owing  to  the  presence  of  advanced  inflammatory  or  other 
changes,  a  truly  conservative  type  of  operation  is  impossible,  and  both 
ovaries  must  be  removed.  It  having  been  pretty  definitely  proven  that 
no  type  of  heteroplastic  transplantation  ofi'ers  the  slightest  hope  of 
success,  attention  in  recent  years  has  been  directed  toward  the  reim- 
plantation, as  has  been  said,  of  the  patient's  own  ovarian  tissue,  after 
freeing  this  from  surrounding  diseased  structures.  The  chief  experi- 
menters along  these  lines  at  present  are  the  French  surgeons,  especially 
TuFFiER,  but  a  recent  report  from  one  of  the  French  clinics  by  de  Ror- 
VILLE  (Arch.  mens,  d'obst.  et  de  gyn.,  1914,  iii,  161)  is  decidedly  dis- 
couraging, and  does  much  to  justify  the  marked  skeptism  with  which  is 
the  procediu'e  is  viewed  by  the  majority  of  American  operators.  De 
Rouville  reports  the  results  in  nine  cases  of  autoplastic  ovarian  grafting, 
performed  in  conjunction  with  operations  for  various  infiannnatory 
conditions  of  the  genital  organs.  In  each  case  one  or  both  ovaries  was 
implanted  beneath  the  skin  of  the  abdominal  Avail,  just  to  one  side  of 
the  line  of  incision.  Anniomic  Results:  So  far  as  could  be  determined 
from  subsequent  abdominal  palpation,  the  implanted  ovary  or  ovaries 
underwent  complete  disapj)earance  in  four  cases,  and  showed  very 
marked  atrophy  in  three  others,  the  perio<ls  of  observation  varying 
from  five  to  thirty-two  months.  In  one  case,  the  ovary  remained 
apparently  the  same  size  at  the  end  of  se\enteen  months,  and  in  the 
ninth  l)oth  ovaries  had  been  imjilanted,  and  both  increased  in  size. 
In  this  instance,  it  became  necessary  after  a  year  and  a  half  to  extirpate 
the  ovaries,  as  they  had  become  extremely  painful,  and  a  condition 
of  excessive  nicnorrhagia  and  metrorrhagia  had  developed.  After 
removal  of  the  ovaries,  these  .symptoms  entirely  disappeared,  and  the 
patient  regained  good  health.  INIicroscopic  examination  showed  some 
fibrous  and  hyaline  changes  in  the  stroma,  mnnerous  developing  and 
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cystic  follicles,  and  a  well-developed  hut  degenerating^  corpus  luteuin. 
The  tissue  appeared  incontestahly  to  have  heen  living  and  function- 
ating, hut  showed  distinctly  beginning  degenerative  changes.  Func- 
tional  Results:  In  five  cases  the  implanted  ovaries  became  at  times 
(usually,  but  not  always,  immediately  preceding  menstruation)  con- 
gested and  painful;  in  the  other  four  patients  no  such  disturbances 
were  complained  of.  In  two  instances,  a  hysterectomy  was  performed, 
and  subsequent  menstruation  could  not  therefore  be  expected;  in 
six  of  the  remaining  seven  cases  some  evidence  of  menstruation  l)ecame 
manifest,  but  in  only  one  patient  was  a  fairly  normal  menstrual  life 
established.  In  all  the  others,  menstruation  was  distinctly  abnormal, 
being  either  irregular  from  the  start,  or  regular  for  a  short  time,  then 
becoming  irregular,  scanty,  and  finally  ceasing,  or  in  one  instance,  as 
already  mentioned,  giving  place  to  excessive  hemorrhages.  To  sum- 
marize; De  Rouville  was  able  to  see  a  real  permanent  advantage  to 
the  patient  from  the  graft  in  but  one  instance;  in  a  second  there  was 
a  definite  benefit  for  a  short  time  only,  and  in  a  third  there  was  some 
questionable  benefit.  The  others  were  not  in  the  least  improved,  and 
in  some  cases  harm  was  apparently  done — at  least  disagreeable  sequelte 
followed.  De  Rouville  is  therefore  decidedly  opposed  to  the  use  of 
grafts  as  a  routine  measure,  and  thinks  that  with  our  present  technique 
the  most  that  can  be  expected  from  them  is  the  production  of  a  gradual 
instead  of  an  abrupt  loss  of  the  ovarian  secretion. 


Ovarian  Secretion  and  Uterine  Fibroids, — An  attempt  has  been 
made  by  Mayer  and  Schneider  (Miiiich.  mcd.  Woch.,  1914,  li,  1042)  to 
determine  by  means  of  the  Abderhalden  reaction  whether  there  is 
any  functional  disturbance  in  the  ovaries  of  patients  suffering  from 
uterine  fibroids.  While  their  investigations  as  reported  are  rather 
few  in  number,  and  by  no  means  conclusive,  they  represent  a  somewhat 
new  point  of  attack  upon  this  much  discussed  subject,  and  present 
therefore  some  points  of  interest.  The  sera  of  thirty  myoma  patients 
were  tested  out  by  Abderhalden 's  dialysis  method  against  extracts 
of  their  own  ovaries  (removed  at  operation),  and  against  o\aries  from 
other  myoma  patients,  from  carcinoma  patients,  pregnant  women, 
and,  so  far  as  possible,  women  suffering  with  no  genital  disease.  The 
ovaries  from  the  carcinoma  cases,  and  other  extra-genital  conditions, 
gave  in  every  instance  a  negative  reaction;  in  about  50  per  cent,  of 
the  tests  with  ovaries  from  another  myoma  patient  the  reaction  was 
positive,  while  in  a  considerable  majority  of  those  with  the  myoma 
patient's  own  ovaries  a  positive  result  was  obtained.  It  has  been  shown 
by  Abderhalden,  as  well  as  others,  that  the  reaction  is  positive  with 
a  specific  organ  only  when  either  the  internal  secretion  of  that  organ 
is  altered  from  the  normal,  or  w'hen  anatomic  changes  are  present  in 
it  amounting  to  practical  destruction.  Since  we  know  from  histological 
studies  that  the  latter  is  not  the  case  with  regard  to  ovaries  associated 
with  uterine  myomas,  the  causes  for'  the  positi\e  reaction  in  so  many 
instances  must  lie,  Mayer  and  Schneider  think,  in  a  disturbance  of 
the  ovarian  secretion,  or,  as  they  term  it,  a  " dysfunction"  of  the  o\aries. 
They  believe  that  this  is  primary,  and  the  development  of  the  uterine 
tumors  secondary,  not  vice  versa.  They  believe  also  that  the  sterility, 
which  so  often  accompanies  uterine  fibroids,  is  neither  the  result  nor 
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a  cause  of  the  tumors,  but  that  it  likewise  is  a  result  of  the  rlisturbed 
ovarian  function,  as  is  the  marked  delay  and  irregularity  in  the  onset 
of  the  menopause,  which  is  often  seen  in  these  cases. 


Dissection  of  the  Ureter  in  the  Radical  Operation  for  Uterine  Car- 
cinoma.— Mayer  {Zcitschr.  f.  Gcb.  u.  Gyn.,  1914,  Ixxv,  399)  says  that 
while  in  many  cases  the  ureter  is  easily  found  by  the  process  of  separa- 
ting from  above  the  layers  of  the  broad  ligament,  in  occasional  instances 
this  becomes  very  difficult,  especially  in  the  presence  of  senile  or  inflamed 
tissues.  Moreover,  at  times  numerous  branching  veins  are  present 
throughout  the  whole  of  the  broad  ligament,  and  give  rise  to  exceedingly 
annoying  hemorrhage  as  they  are  ruptured  in  separating  the  layers. 
In  such  cases,  he  has  found  the  following  slight  modification  of  the 
usual  technique  of  great  service:  The  ureter  can  almost  always  be 
distinctly  seen  shining  through  its  peritoneal  covering  in  the  higher 
portion  of  the  posterior  pelvic  wall,  or  at  the  point  where  it  crosses  the 
great  vessels.  If  the  operator,  after  severing  the  round  ligament  and 
adnexa,  draws  the  uterus  forcibly  forward  and  to  the  opposite  side, 
before  any  dissection  has  been  done  to  disturb  the  natural  relations,  it 
is  always  easy  to  trace  the  ureter  down  by  sight  to  its  point  of  entrance 
into  the  parametrium.  If  a  small  longitudinal  incision  be  made  in  the 
peritoneum  at  this  point,  immediately  over  the  ureter,  the  latter  will 
be  exposed  without  having  separated  any  of  the  tissues  of  the  broad 
ligament,  and  therefore  without  the  production  of  any  hemorrhage.  If 
now  the  iireter  is  lifted  by  means  of  a  long  blunt  hook,  or  similar  instru- 
ment, to  one  side  or  the  other,  the  entire  posterior  layer  of  the  broad 
ligament  can  be  cut  through  low  down,  exposing  the  uterine  artery  and 
ureter  in  their  entire  course  through  the  ligament,  without  the  necessity 
for  any  blunt  dissection  of  tissue.  By  this  means,  it  is  possible  to  remove 
a  larger  amount  of  paremetrium  than  by  the  usual  methods,  and  the 
uterine  artery  is  easily  exposed  for  ligation,  without  any  danger  to  the 
ureter. 


Action  of  Ovarian  Lipoids  upon  the  Genital  System. — An  interest- 
ing report  has  recently  been  made  by  IscovESCO  {Rev.  dr  gi/n.  ct  de  chir., 
abdom.,  1914,  xxii,  161)  upon  some  experimental  and  clinical  studies 
of  certain  lipoids  obtained  from  human  ovaries.  As  Iscovesco  points 
out,  every  gland  of  internal  secretion  throws  into  the  circulation  a 
number  of  different  lipoidal  substances,  one  of  which  appears  to  have 
the  specific  action  of  stimulating  the  secretory  activity  of  the  gland 
itself.  Fresh  human  ovary  was  found  to  contain  about  3  per  cent,  by 
weight  of  total  lipoids;  extracting  these  by  means  of  ether,  acetone, 
chloroform,  alcohol,  etc.,  Iscovesco  was  able  to  distinguish  five  main 
groups,  of  which  the  fifth,  or  alcohol-soluble  group  is  nuich  the  most 
important.  By  further  solution  and  precipitation,  this  group  can  be 
subdivided  into  several  different  constituents,  one  of  which,  called  by 
Iscovesco  VI )c,  ai)pears  to  exert  a  marked  stimulant  acting  upon  the 
ovary  and  whole  genital  system.  It  is  a  yellowish,  wax-like  substance; 
which  for  experimental  and  clinical  use  was  made  up  in  a  2  per  cent, 
solution  in  oil.  This  solution  may  be  injected  hypodermically  or 
intraperitoneally  into  laboratory  animals,  without  aTiy  signs  of  irri- 
tation or  infection.    A  series  of  young  rabbits  injected  daily,  or  at  inter- 


DERMATOLOGY  309 

vals  of  a  few  days,  for  a  considerable  period  of  time,  all  showed  when 
killed  and  autopsied  an  enlargement  of  the  ovaries  and  uterus  to  two 
or  three  times  the  size  of  these  organs  in  controls;  very  young  animals, 
in  whom  the  injections  were  started  at  the  sixth  week  and  continued 
until  the  fifteenth  week,  showed  by  that  time  genital  organs  exceeding 
in  size  and  weight  those  of  adult  animals.  Practically  no  effect  was 
produced  in  any  of  the  experiments  on  any  of  the  other  organs,  except 
the  thyroid,  which  showed  in  the  injected  animals  a  slight  increase 
in  size;  the  effect  here  was  much  less,  however,  than  in  the  genital 
tract.  Iscovchco  thinks  the  substance  acts  by  direct  stimulation  of 
the  genital  centres  in  the  central  nervous  system.  For  therapeutic 
purposes  the  same  oily  solution  was  given  in  1  c.c.  doses  by  deep  injec- 
tion into  the  gluteal  muscles  once  daily,  or  four  to  six  pills,  each  con.- 
taining  2  cgm.  of  the  lipoid,  were  given  by  mouth.  The  author  reports 
astonishingly  good  results  in  the  treatment  of  a  number  of  cases  of 
dysmenorrhea,  amenorrhea  due  to  ovarian  hypofunction,  and  various 
nervous  conditions  in  young  girls,  associated  with  irregular  or  painful 
menstruation,  and  probably  having  a  basis  in  disturbed  ovarian  acti- 
vity. Equally  good  results  were  obtained  from  the  treatment  of  a 
number  of  patients  suffering  from  the  results  of  a  natural  or  artificial 
menopause.  Iscovesco  does  not  think  that  the  corpus  luteum  is  respon- 
sible for  the  secretion  of  any  substance  essentially  different  from  that 
elaborated  by  the  entire  ovary;  if  there  is  any  difference,  it  is  merely 
that  the  active  substances  are  present  in  the  corpus  luteum  in  greater 
concentration.  He  has  isolated  from  the  corpus  luteum  a  lipoid  pos- 
sessing identical  chemical  and  physical  characteristics  with  the  one 
obtained  from  the  ovary,  and  in  a  small  number  of  animal  experiments 
and  therapeutic  tests  the  results  have  been  entirely  similar. 
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Disseminated  Hematogenous  Tuberculosis  Verrucosa  Cutis. — 
Bourgeois  (Dermatol.  Zeitsch.,  Band  xxi,  Heft  1),  who  has  made  a 
most  careful  study  of  two  cases  of  verrucose  tuberculosis  of  the  skin 
with  multiple  disseminated  lesions,  following,  in  the  one  instance 
measles,  in  the  other  scarlet  fever,  concludes  that,  besides  the  ordinary 
form  which  arises  from  local  infection,  there  is  a  second,  hematogenous 
in  origin.  The  hematogenous  form  occurs  chiefly  in  children  with  or 
without  previous  tuberculous  symptoms,  almost  always  after  .some 
one  of  the  exanthemas,  usually  measles,  much  less  frequently  scarlet 
fever,  and  is  not  infrequently  associated  with  other  forms  of  cutaneous 
tuberculosis,  such  as  the  papulonecrotic  tuberculide  and  lichen  .scro- 
fulosorum.     Clinically-  and  histologically   the  hematogenous   variety 
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agrees  in  every  particular  with  that  arising  from  local  infection.  While 
the  lesions  show  a  predilection  for  the  extremities,  the  hands,  feet,  and 
elbows,  they  also  occur  on  other  parts,  such  as  the  nates,  the  trunk, 
the  face,  and  genitalia. 


The  Significance  of  Cholesterin  in  Xanthoma. — Schmidt  (Dermatol. 
Zeitsch.,  Band  xxi,  Heft  2),  employing  the  newer  methods  for  the 
estimation  of  cholesterin  in  the  blood  and  organs,  has  studied  five 
cases  of  xanthoma,  and  found  in  all  five  patients  a  more  or  less  con- 
siderable cholesterinemia,  the  cholesterin  content  being  greatest  in 
those  in  whom  the  clinical  symptoms  were  most  marked.  The  results 
of  his  investigation  confirm  completely  the  views  of  Pinkus  and  Pick 
that  in  patients  with  icterus  and  diabetes  an  infiltration  of  cholesterin 
fatty-acid  esters  takes  place  in  the  endothelial  cells  of  the  cutis  and 
in  the  connective  tissue,  and  that  the  deposition  of  these  constitutes 
the  chemical  and  histological  characteristic  of  xanthoma.  Schmidt 
believes  that  the  cause  of  the  xanthoma  formation  is  to  be  sought  in 
a  constitutional  anomaly  in  which  an  increase  of  cholesterin  in  the 
blood  appears. 


Dermatitis  Papillaris  Capillitii  (Kaposis) ;  Acne  Keloid. — Adamsox 
(British  Jour.  Dermat.,  March,  1914),  as  the  result  of  a  recent  study 
of  four  cases  of  this  interesting  affection,  inclines  to  support  the  view 
of  Kaposi  that  it  is  a  chronic  inflammation  with  the  formation  of  new 
connective  tissue  which  leads  by  pressure  to  atrophy  of  the  glands 
and  follicles.  He  regards  friction  by  the  edge  of  the  collar  as  an  etio- 
logical factor,  and  thinks  a  combined  microbic  and  traumatic  origin 
likely.  He  does  not  believe  the  acne  bacillus  nor  the  Staphylococcus 
pyogenes  responsible  for  the  affection,  which  in  his  opinion  is  not 
related  to  acne  nor  sycosis;  nor  is  it  true  keloid.  As  to  the  treatment 
the  author  believes  most  success  is  obtained  with  the  .r-rays,  using 
large  and  repeated  doses. 


Epidemic  Alopecia  Areata. — Davis  (British  Jour.  Dermat.,  June, 
1914)  reports  an  extensive  epiflemic  of  an  affection  resembling  alopecia 
areata,  occurring  in  an  orphanage  containing  about  .SOO  children,  all 
of  them  girls.  The  first  case  was  obser^■ed  in  ^Nlarch,  1913,  antl  at  the 
end  of  June  there  Avere  no  less  than  174  cases.  Daily  washing  with 
methylated  spirit  and  soap  and  the  application  of  ointments  of  /i-naph- 
tol  and  sulphur  soon  brought  the  diseases  under  control.  A  year 
later  there  was  a  new  but  less  extensive  outbreak  which  speedily 
yielded  to  treatment,  which  consisted  this  time  in  painting  the  patches 
with  liniment  of  iodin.  The  patches  were  more  like  those  of  ringworm 
than  ordinary  alopecia  areata,  containing  numerous  stumps  of  hairs, 
but  no  fungus  could  be  found.  Although  rej)orting  the  epidemic  as 
alopecia  areata,  the  author  thinks  it  cjuestionable  whether  the  <lisease 
is  j)n)i)('rly  so  described. 


Lichenoid  Trichophytosis.  -Guth  (Archir.  f.  Dermat.  utid  Si/ph., 
Hand  cxx  iii.  Heft  3),  under  the  name  lichenoid  tricho])hytosis,  reports 
fifteen  cases  of  a  disseminated  or  grouped  lichenoid,  occasionally 
psoriasiform  eruption,  which  he  has  thus  far  observed  only  in  deep 
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trichophytosis,  especially  in  kerion  of  children.  He  regards  the  erup- 
tion as  the  expression  of  the  trichophytin  hypersensitiveness  which 
appears  in  deep  trichophytosis  as  an  immunity  phenomenon.  By 
the  application  of  trichophytin  or  the  trichophyton  to  specifically 
hypersensitive  skins  analogous  changes  may  he  produced.  The  patho- 
gensis  of  the  spontaneous  exanthem  is  not  yet  explained. 


Fungus  Affections  of  the  Hands  and  Feet. — KAU^AIA^•x-^YoLF 
(Dermatol.  Zeitsch.,  Band  xxi,  Heft  o),  under  the  above  title,  reports 
twenty-fi\e  cases  of  eruptive  disease  situated  on  the  hands  and  feet, 
resembling  at  times  dysidrosis  at  others  eczema,  in  which  various 
fungi  were  demonstrable.  In  17  of  these  cases  the  trichophyton  was 
present;  in  the  remainder  various  other  fungi  were  found.  The  author 
concludes  that  fungous  affections  of  the  hands  and  feet  appear  fre- 
quently under  the  picture  of  dysidrosis  or  of  eczema.  The  chief  symp- 
tom is  deep-seated,  grouped  vesicles,  which  are  inclined  to  suppuration 
and  seldom  ooze.  The  vesicles  always  lie  within  the  epidermis,  and, 
notwithstanding  the  absence  of  recognizable  fungous  elements  in  their 
contents,  are  infectious,  as  is  shown  by  culture.  The  fungus  is  found 
in  the  uppermost  layers  of  the  epidermis. 
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The  Diagnosis  between  Exudates  and  Transudates. — ^Maurice 
ViLLARET  {Jour.  (Jc  riujsiol.  ct  (Ic  Pntfi.  (jcncntlc,  May  ]o,  xv,  No. 
3)  publishes  two  articles  dealing  with  the  methods  at  his  disposal 
for  distinguishing  exudates  from  transudates.  In  the  beginning  he 
deals  with  the  various  reactions  with  which  we  are  already  familiar. 
The  Rivalta,  dating  from  1895,  consists  in  the  use  of  distilled  water 
faintly  acidulated  with  acetic  acid  into  which  is  gently  dropped  one 
drop  of  the  fluid  to  be  tested.  In  the  case  of  a  positive  reaction,  such 
as  is  given  by  an  exudate,  the  drop  descends,  slowly  becoming  turbid, 
and  finally  bluish-white.  As  to  the  explanation  of  the  reaction,  Villaret 
favors  the  view  of  Patein,  that  the  reaction  is  due  to  a  specific  albumin, 
acetoglobulin.  It  must  be  admitted  that  the  subject  has  been  widely 
debated  without  any  fixity  of  opinion  being  as  yet  reached.  The 
reaction  of  Gangi  consists  in  taking  from  3  to  4  c.e.  of  hydrochloric 
acid  in  a  test-tube,  and  laying  on  top  of  it,  carefully,  4  or  5  c.c.  of  the 
fluid  to  be  tested  and  leaving  it  for  some  hours.  If  the  reaction  is 
positive,  as  occurs  with  an  exudate,  the  upper  fluid  becomes  turbid, 
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and  there  is  a  second  ring  of  marked  turbidity  half  way  between  the 
turbid  disk  lying  next  to  the  hydrochloric  acid  and  the  top  of  the 
fluid.  Coagulation  in  the  supernatant  fluid  is  also  an  indication  of 
positive  result.  The  collargol  test  is  made  with  a  solution  of  collargol 
of  the  strength  of  1  in  1000,  freshly  diluted  to  a  strength  of  1  in  25,000. 
Five  test-tubes  are  filled  two-thirds  full  of  this  solution,  and  into  the 
first  four  are  put  2,  5,  10,  and  20  drops  respectively,  of  the  fluid  to  be 
examined.  jNIixed  and  carefully  set  aside  away  from  the  dust,  they 
remain  for  twelve  or  fourteen  hours  before  being  examined.  A  nega- 
tive result  is  shown  by  perfect  limpidity  of  the  solutions,  and  is  to  be 
expected  in  the  presence  of  an  exudate.  Villaret  considers  that  a 
positive  reaction  with  the  Rivalta  and  Gangi  test  with  a  negative 
collargol  allows  one  definitely  to  conclude  that  one  is  dealing  with  an 
exudate;  and  on  the  other  hand,  a  negative  Rivalta  and  Gangi  with 
a  positive  collargol  test  allows  one  to  be  certain  that  one  is  dealing 
with  a  transudate,  and  that  these  chemical  tests  suffice  even  in  the 
absence  of  cellular  examination,  although  the  latter  is  highly  desirable. 
In  a  second  paper  in  which  he  deals  with  the  examination  of  the  cells 
in  conjunction  with  the  previously  mentioned  tests,  Villaret  divides 
ascitic  fluid  into  three  types.  Of  these  tiie  first  is  ascitic  fluid  occurring 
from  mechanical  causes  such  as  one  finds  in  blocking  of  the  inferior 
vena  cava,  and  in  portal  congestion.  Endothelial  cells  are  entirely  or 
largely  predominant,  and  the  Rivalta  and  Gangi  reactions  are  negative, 
and  the  collargol  positive.  The  second  division,  ascites  from  inflam- 
matory causes,  may  be  characterized  by  lymphocytosis,  as  in  tuber- 
culous peritonitis,  or  by  a  mixed  cellular  picture  where  the  endothelial 
cells  demonstrate  that  portal  hypotension  is  playing  a  part,  as  it 
might  be  expected  to  do  in  syphilis  or  cancer  of  the  liver;  or  yet  again 
by  predominance  of  polynuclears,  indicating  that  the  ascites  is  infected 
to  some  degree.  With  such  fluid  the  Rivalta  and  Gangi  are  positive, 
while  the  collargol  reaction  may  be  either  positive  or  negative.  From 
the  two  foregoing  classes  one  may  be  able  to  distinguish  mechanical 
ascites  with  secondary'  infection,  in  that  the  cellular  picture  becomes 
modified  little  by  little,  the  polynuclears  and  lymphocytes  progressively 
replacing  endothelial  cells.  This  change  is  preceded  generally  by  a 
transformation  of  the  Rivalta  and  Gangi  test  which  from  being  nega- 
tive, become  positive:  that  is,  from  indicating  a  transudate,  come 
to  suggest  an  exudate.  Finally,  in  far  advanced  cases,  the  transudate 
origin  of  the  fluid  can  sometimes  be  determined  by  the  persistence 
of  the  collargol  positive  reaction,  which  in  the  course  of  time  becomes 
negative,  showing  that  the  infection  has  died  out,  or  has  at  least 
been  superseded  by  a  mechanical  transudate. 
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ORIGINAL  ARTICLES 

SEVERE  ANEMIA  CONNECTED  WITH  GASTRO-INTESTINAL 

DISEASES.' 

By  Dk.  Adolf  Schmidt, 

PROFESSOR    OF    INTERNAL     MEDICINE,     UNIVERSITT     OF    HALLE,     GERMANY. 

Although  not  aware  of  the  frequency  of  pernicious  anemia  in 
the  United  States,  I  beUeve  that  in  Europe  it  is  becoming  more 
and  more  frequent.  When  studying  the  different  kinds  and  mani- 
festations of  intestinal  dyspepsia,  I  met  with  more  or  less  se\'ere 
anemia,  and  will  state  the  relationship  existing  between  these  two 
morbid  conditions. 

Combe,  Addison,  and  Biermer  first  described  certain  cases  of 
anemia,  marked  by  their  intensity  and  fatal  issue,  as  idiopathic  or 
pernicious  anemia.  They  based  their  reasons  for  separating  this 
particular  anemia  from  the  common  type  not  only  on  the  serious 
character  of  its  clinical  symptoms — high  degree  of  blood  changes, 
fever,  extravasations  of  blood,  digestive  troubles,  etc. — but  also 
on  the  absence  of  any  organic  lesion  which  could  be  regarded  as 
the  origin  of  the  disease  and  the  lack  of  any  conceivable  etiology. 
This  manner  of  defining  a  new  clinical  disease  chiefly  by  negative 
symptoms,  though  corresponding  to  the  state  of  science  at  that 
time,  could  not  be  satisfactory.  Thus  the  discussion  about  the 
nature  and  the  conception  of  the  disease  began  and  has  continued, 
producing  numerous  facts  and  theories,  but  not  at  all  solving  the 
problem. 

'  Delivered  before  the  Harvey  Society,  October  18,  19L3. 
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One  of  these  facts  is  the  disco\-ery,  made  by  Russian  and  Danish 
authors,  especially  by  Rosenquist,  Schaumann,  and  Talquist,  that 
infection  with  bothriocephalus  is  able  to  cause  a  form  of  progressive 
anemia  which  by  no  means  can  be  separated  from  Biemer's  per- 
nicious type.  With  that  the  idiopathic  or  primary  character  of 
the  disease  became  doubtful.  But  though  there  were  found  sub- 
sequently other  causes  of  the  disease,  as  syphilis  (Fr.  Miiller), 
pregnancy  (Gusserow),  etc.,  the  remaining  number  of  unexplained 
cases  was  still  large. 

In  interpreting  these  cases  from  1900  to  the  present  time,  two 
different  theories  are  mostly  discussed:  according  to  one  of  them, 
inaugurated  by  Paul  Ehrlich,  the  characteristic  sign  of  the  disease 
is  the  megaloblastic  degeneration  of  the  blood-forming  structures; 
the  other,  advocated  by  W.  Hunter,  starts  from  the  hemolytic 
nature  of  the  disease  and  supposes  its  origin  to  be  found  in  a 
more  or  less  specific  affection  of  the  gastro-intestinal  tube. 

Ehrlich's  hematological  studies,  by  means  of  differential  staining, 
led  him  to  the  conclusion  that  a  distinct  type  of  bone-marrow 
change,  which  causes  the  appearance  of  large  and  intensely  colored, 
partially  nucleated  red  corpuscles — megalocytes  and  megaloblasts 
— cell  forms  which  under  norrtial  conditions  appear  only  in  embry- 
onic life,  is  not  only  the  essential  symptom  but  even  the  cause 
of  pernicious  anemia.  He  and  his  followers  (Lazarus,  Engel, 
Xaegeli,  and  other  hematologists)  speak  of  pernicious  anemia  only 
if  this  sign  and  some  other  blood  changes,  as  increased  color-index, 
poikilocytosis,  diminished  number  of  leukocytes,  with  comparative 
increase  of  lymphocytes,  are  evident. 

There  can  be  no  doubt  that  by  accepting  Ehrlich's  theory  the 
conception  of  the  disease,  given  by  Addison  and  Biemer,  is  changed 
to  some  extent,  for  clinical  observation  shows  that  megaloblastic 
degeneration  may  be  present  in  some  cases  of  common  (secondary) 
anemia  and  absent  in  others  belonging  to  the  idiopathic  group. 
The  megaloblastic  type  of  blood  formation,  though  a  characteristic 
symptom  of  the  disease,  as  is  the  pigmentation  of  internal  organs 
and  the  tendency  to  hemorrhages  does  in  no  way  explain  the 
etiology.  If  pigmentation  is  the  cause  of  hemolysis,  the  changes 
in  blood  formation  must  be  taken  as  reactions  of  the  bone  marrow 
to  the  unknown  cause  of  hemolysis  (Xaegeli). 

Hunter  was  the  first  to  perceive  the  hemolytic  nature  of  per- 
nicious anemia.  After  him  this  form  is  distinguished  from  all 
other  forms  by  the  excessive  presence  of  iron  in  the  liver,  due  to 
the  more  or  less  continuous  destruction  of  red  corpuscles  within 
the  portal  circulation.  Though  he  could  not  prove  the  presence 
of  the  hemolytic  process  itself  nor  produce  the  liemolytic  sub- 
stance from  the  organs,  he  tried  to  confirm  his  theory  by  indirect 
arguments,  e.speciailx  b\'  demonstrating  the  constant  presence  of 
glossitic  lesions,  wliicli  lu-  snpjxtsed  to  l)c  caused  by  streptococcic 
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infection,  and  by  finding  an  increased  amount  of  aromatic  sulpliates 
and  other  products  of  intestinal  putrefaction  in  the  urine  of  his 
patients. 

Hunter's  observations,  at  first  negk-cted  in  consequence  of  the 
attention  generally  bestowed  upon  Elirlich's  studies,  have  found 
vakiable  support  through  E.  Grawitz  and  other  clinicians.  But 
his  theory  could  not  be  accepted  before  the  supposed  hemolytic 
principle  was  brought  into  e\idence.  This  was  done  in  1907 
by  Tallquist  in  bothriocephalus  anemia,  the  best  studied  form 
of  enterogenous  anemia.  Only  a  small  percentage  of  patients 
harboring  tape-worm  suffer  from  anemia.  Tallquist  estimates 
the  occurrence  to  be  less  than  1  per  cent.  Though  this  disease 
in  its  severer  forms  shows  all  symptoms  of  pernicious  anemia, 
the  blood  is  by  no  means  always  megalocytic  or  even  megalo- 
blastic. Sometimes  in  the  beginning  there  are  found  glossitic 
lesions  analogous  to  those  described  by  Hunter.  Nitrogen  metabol- 
ism is  periodically  altered  so  that  increased  decomposition  of 
albuminates  must  be  accepted  (Rosenquist).  The  substance 
which  causes  hemolysis  is  produced  in  the  tape-worm  itself,  not 
in  the  healthy  one,  but  in  degenerated  parts  of  it  by  an  autolytic 
process.  It  is  a  cholesterin  ester  of  oleic  acid,  which  in  small 
quantity  also  may  be  obtained  from  different  normal  organs.  If 
the  bothriocephalus  is  removed  by  efficient  treatment  the  patients 
may  entirely  reco^■er,  but  in  some  cases  there  still  remains  an 
increased  tendency  to  the  recurrence  of  anemia  (Schaumann). 

Bothriocephalus  is  not  the  only  worm  the  presence  of  which 
gives  rise  to  anemia,  as  the  hook-worm,  which  sucks  blood  from 
the  mucous  membrane,  thus  leads  to  successive  anemia.  But  as 
it  produces  no  toxin,  the  megaloblastic  blood  degeneration  is 
missing.  On  the  other  hand,  there  have  been  described  some 
undoubted  observations  of  the  pernicious  form  connected  with 
the  common  tape-worm  (Tenia  saginata)  and  with  trichocephalus, 
round-worm,  and  certain  protozoic  infections.  Even  in  tropical 
sprue  an  anemic  condition  of  severe  character  is  sometimes  seen, 
although  exact  investigations  of  blood  changes  are  not  yet  published. 

Regarding  the  hemolytic  nature  of  bothriocephalus  anemia,  it 
is  natural  to  suppose  similar  conditions  in  other  forms  of  anemia 
connected  with  gastro-intestinal  disorders.  Besides  the  larg(> 
class  of  unexplained  idiopathic  anemias,  there  are  two  more  morbid 
states  which  from  this  point  of  view  excite  our  interest — namely, 
the  coincidence  of  a  small  non-ulcerated  stomach  cancer,  witli 
progressive  anemia  of  the  megaloblastic  type,  and  the  deveioj)- 
ment  of  the  same  pernicious  form  in  the  course  of  cicatricial  stenosis 
of  the  small  intestine. 

As  regards  the  first  condition,  the  fact  is  well  known  that  the 
so-called  cancer  anemia  appears  especially  in  cancers  of  the  gastro- 
intestinal tract.     Though  the  blood  generally  does  not  show  the 
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characteristic  signs  of  toxic  bone-marrow  reaction,  hemolytic 
substances  comparable  to  those  of  the  bothriocephalus  body 
have  been  separated  from  cancerous  tissue  by  Kullmann,  Tall- 
quist,  and  others.  They  may  be,  but  seldom  are  strong  enough 
to  overcome  the  regenerative  power  of  the  blood-forming  organs. 
In  the  cases  referred  to,  the  postmortem  examination  did  not  exhibit 
any  other  cause  of  the  anemia,  as,  for  instance,  inflammation  of 
the  mucous  membrane,  cancerous  degeneration  of  the  bone  marrow, 
etc.  V.  Noorden,  Israel,  Scott,  Bloch,  Lazarus,  Nauer  have  observed 
such  cases,  and  I  can  add  two  of  my  own.  Shall  we  regard  this 
coincidence  as  chance?  Are  there  two  different  diseases  coexistent? 
I  think  it  is  difficult  to  deny  entirely  any  connection  between  them. 

The  second  condition,  cicatrised  tuberculous  stenosis  of  the 
small  intestine,  accompanied  with  pernicious  anemia,  was  first 
described  by  Faber  and  Borchgrevink.  ]Most  of  the  cases  hitherto 
known  showed  no  fresh  ulcerations  nor  any  notable  inflammation. 
In  my  own  two  observations  even  microscopic  investigation  demon- 
strated only  the  same  state  of  insignificant  lymphocytic  infiltra- 
tion of  the  mucous  membrane,  as  in  other  cases  of  pernicious 
anemia.  Neither  the  preexisting  tuberculous  ulceration  nor  the 
scars,  but  only  the  irrigation  of  the  intestinal  walls  following  the 
chronic  retention  of  the  contents,  can  be  regarded  as  the  etiology. 

The  group  of  unexplained  cases  of  pernicious  anemia  in  relation 
to  gastro-intestinal  troubles  now  claims  our  attention.  Biemer 
has  described  certain  digestive  disturbances,  as  anorexia,  gastric 
discomfort,  weak  digestion,  and  periodic  diarrhea,  as  the  chief 
symptoms  of  the  disease  called  after  him;  but  he  regarded  them  as 
consequences  of  the  anemia,  as  did  succeeding  observers  except 
Hunter.  Hunter  says:  "A  history  of  antecedent  gastric  or  intes- 
tinal disturbances  was  found  in  each  of  twentj'-five  cases.  In  no 
case  were  these  of  sufiicient  character  or  intensity  to  account  for 
the  supervention  of  such  an  intense  degree  of  anemia.  The  various 
disturbances  connected  with  this  tract  have  an  important  sig- 
ficance,  not  as  a  cause  of  the  disease,  but  as  symptoms  of  the 
gastric  and  intestinal  infective  lesions  associated  with  the  disease." 
In  other  words,  anatomical  lesions,  especially  the  infective  glossitic 
changes,  are  the  chief  factors;  the  digestive  troubles  are  only  the 
mild  manifestations  of  these  lesions. 

According  to  the  more  physiological  i)oint  of  view  of  modern 
clinical  investigation  we  will  first  consider  these  functional  dis- 
orders. The  fact  of  the  constant  absence  of  hydrochloric  acid  in 
the  gastric  contents  of  all  patients  sufTering  from  ])ernicious  anemia 
was  somewhat  neglected  until  Martins  found  out  that  we  had  to 
deal  not  only  with  a  defect  of  hydrochloric  acid,  but  of  the  whole 
gastric  digestion,  i.  e.,  with  achylia  gastrica.  Even  this  fact  did 
not  attract  much  attention,  for  by  the  more  common  use  of  the 
st<)m;uli-tiil)e   it    soon    liecame    evident    tiiat    many   persons   wlio 
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liave  no  gastric  juice  do  not  suffer  from  any  digestive  trouble, 
and  that  this  condition  does  not  depend  necessarily  on  atrophy 
of  the  gastric  glands.  But  the  conception  has  consideralily  changed. 
vSince  Oppler  and  Einhorn  first  described  chronic  diarrheas  fol- 
lowing gastric  achylia  the  different  forms  of  gastrogenous  intestinal 
dyspepsia  have  become  an  object  of  clinical  interest,  the  conse- 
quences of  which  cannot  yet  be  fully  estimated.  Faber,  who 
analyzed  207  cases  of  achylia,  found  in  22,  or  11  per  cent.,  marked 
signs  of  pernicious  anemia,  and  in  22  others  a  hemoglobin  o 
less  than  50  per  cent.  \Yhile  the  anemia  in  these  latter  cases 
only  showed  the  character  of  a  serious  chlorosis,  in  the  others  all 
the  blood  changes  of  the  pernicious  form  were  present;  increased 
color-index,  poikilocytosis,  leukopenia,  and  megaloblastic  degen- 
eration of  the  red  corpuscles.  Furthermore,  Faber  observed  a 
number  of  patients  suffering  from  severe  anemia,  whose  achylia 
had  already  existed  and  had  been  })roved  many  years  before  they 
fell  sick  with  anemia.  This  fact  led  him  to  the  conclusion  that 
pernicious  anemia  is  not,  as  generally  supposed,  the  cause  of  gastric 
achylia,  but,  on  the  contrary,  the  result  of  it. 

Coming  now  to  the  intestines,  it  was  Grawitz  who,  following 
Hunter's  suggestion,  attached  most  weight  to  enterotoxic  products, 
which  he  supposed  to  result  from  insufficient  or  faulty  denaturation 
of  the  allnnninates.  Unfortunately,  he  also  was  unable  to  produce 
any  argument  which  could  confirm  his  theory.  I  therefore  first 
undertook  to  study  the  frequency  and  kind  of  the  intestinal  troubles, 
mentioned  by  most  authors  as  a  symptom  of  the  disease,  but  not 
yet  analyzed  by  anyone. 

Among  my  patients  suffering  from  idiopathic  pernicious  anemia 
there  were  sixteen,  the  third  part  of  all  observed,  who  showed  more 
or  less  marked  signs  of  intestinal  disorders.  They  mostly  had 
periodic  diarrhea,  or  diarrhea  alternating  with  constipation. 
Generally  the  diarrhea  was  of  an  insignificant  degree,  and  was  not 
accompanied  with  cohcky  pains. 

When  examined  by  means  of  my  test-diet  or  similar  food,  the 
feces  were  of  a  pulpy  consistency,  and  had  an  offensive  odor,  which 
sometimes  was  distinctly  sour.  Corresponding  to  that  the  reac- 
tion was  either  markedly  alkaline  or  acid,  the  normal  test-diet 
stool  being  nearly  neutral.  When  ground  up  with  water  to  a 
fluid  consistence,  often  small  flakes  of  mucus  could  be  seen,  whereas 
larger  particles  were  constantly  missing.  A  few  times  the  whole 
mass  showed  a  mucous  condition,  though  no  flakes  could  be  isolated. 
Chemical  tests  showed  that  this  condition  was  caused  by  the 
presence  of  a  large  quantity  of  nudeoproteid,  a  product  of  the 
intestinal  epithelium,  which  under  normal  conditions  appears 
only  in  small  quantity. 

As  to  the  remains  of  food,  connectiv^e  tissue  was  often  found, 
due  to  the  lack  of  gastric  juice.    Macroscopic  remains  of  muscular 
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tissue  seldom  could  be  seen,  but  often  increased  quantities  of 
microscopic  muscle  fragments.  Starch  granules  colored  blue  with 
iodine  and  numerous  needles  of  fatty  acid  and  soaps  were  easily 
defined  by  the  microscope.  The  fermentation  test  at  times  was 
positive. 

Interpreting  these  facts  we  have  to  deal  with  a  kind  of  intestinal 
dyspepsia,  sometimes  associated  with  an  irritation  of  the  surface 
epithelium  and  periodically  bringing  about  a  transitory  inflam- 
mation of  the  mucous  membrane.  These  are  the  same  conditions 
as  found  in  other  non-anemic  cases  of  gastric  achylia;  they  offer 
the  real  features  of  what  are  called  gastrogenous  dyspepsia.  As 
in  all  these  forms  their  appearance  changes,  now  present  for  a 
shorter  or  a  longer  time,  now  ceasing  suddenly  and  permitting 
stools  of  completely  normal  character  or  a  state  of  mild  constipa- 
tion. Therefore  it  may  happen  they  are  only  identified  by  care- 
fully inquiring  into  the  previous  history,  as  they  are  absent  during 
the  period  of  observation.  In  the  majority  of  my  cases  transitory 
diarrhea  and  gastric  achylia,  which  was  present  in  all  my  cases 
except  one,  preceded  the  development  of  the  anemia  many  years. 

There  is  marked  harmony  between  my  observations  and  those 
of  Faber,  especially  as  to  the  pre-anemic  digestive  troubles.  Endea- 
voring to  answer  the  question  in  which  w^ay  achylia  may  lead  to 
anemia,  Faber  believed  it  to  be  by  way  of  the  intestine.  According 
to  his  suggestion  the  lack  of  hydrochloric  acid  gives  rise  to  the 
establishment  of  hemolytic  bacteria  in  the  small  intestine,  but  he 
did  not  prove  either  the  existence  or  the  nature  of  the  supposed 
intestinal  disorders.  This  was  omitted  by  all  the  earlier  authors, 
as,  for  instance,  ]Martius,  who  sought  the  cause  of  pernicious 
anemia  in  atrophy  of  the  mucous  membrane,  proceeding  from 
the  stomach  to  the  duodenum  and  small  intestine.  As  to  my 
exj)erience,  not  only  is  the  frequency  of  intestinal  dyspepsia  in  per- 
nicious anemia  striking,  but  even  more  so  in  the  frequent  occurrence 
of  various  degrees  of  anemia  in  all  forms  of  chronic  intestinal  dys- 
pepsia. The  percentage  of  serious  forms  of  anemia  occurring  inl 
the  course  of  gastrogenous  dyspepsia  is  much  higher  than  thatj 
occurring  in  simple  achylia  not  connected  with  diarrhea.  Thus  J 
the  common  non-specific  intestinal  dyspepsia  forms  the  missing] 
link  between  achylia  and  ])ernicit)us  anemia. 

We  cannot  here  thoroughly  discuss  the  theories  concerning  the] 
real  causes  of  intestinal  disorders  following  gastric  achylia.    Fabcr's 
suggestion,  based  on  the  passage  of  pathogenic  bacteria  through 
a  stomach  not  containing  hydrochloric  acid,  a  theory  established 
long  ago  by  Bauniann   and   his  i)ui)ils,  is   indeed   useful,  i)ecausei 
the  condition  of  chronic  intestinal  dyspei)sia  cannot  be  understood 
without  the  cooperation   of  bacterial  fermentation.     But  surely! 
the  lack  of  hydrochloric  acid  cannot  liy  itself  (Mitirely  ex]ilain  the 
problem.     The  connective  tissue  and  other  footi   remains  which] 
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are  not  dissolved  in  the  achylic  stomach  contents  may  be  ac{;nsed 
with  more  probability,  as  they  are  not  only  a  lurking  place,  but 
also  a  good  culture  medium  for  decomposing  bacteria,  which 
under  these  conditions  settle  in  the  duodenum.  Together  with 
burdening  of  the  intestine  with  insufficiently  dissolved  food,  they 
slowly  lead  to  a  state  of  exliausted  pancreatic  digestion,  which 
can  sometimes  be  proved  by  the  appearance  of  unchanged  nuclei 
in  the  feces. 

Turning  now  to  the  anatomical  lesions,  the  glossitic  changes 
known  as  Hunter's  tongue  can  be  observed  in  the  majority  of 
cases.  Microscopic  investigation  shows  proliferation  of  the  epi- 
thelial covering  alternating  with  atrophic  spots,  fissures,  mild 
degrees  of  lymphocytic  exudation,  and  other  signs  of  chronic 
inflammation.  Streptococcic  invasion,  found  by  Hunter,  can 
only  be  regarded  as  accidental.  It  may  also  be  noticed  that  irri- 
tability of  the  tongue,  corresponding  to  the  characteristic  appear- 
ance, sometimes  precedes  the  anemia  (^latthes). 

Faber  and  Bloch,  who  studied  the  microscopic  structure  of  the 
stomach  in  achylia,  found  the  lymphatic  follicles  enlarged  and 
indistinctly  shaped,  lymphocytes  more  or  less  spread  through 
the  mucous  membrane,  and  the  glands  diminished  in  number  and 
size,  doubtless  signs  of  chronic  inflammation,  but  no  atrophy. 

As  to  the  intestine,  the  question  introduced  by  Nothnagel  as  to 
whether  an  atrophic  state  of  larger  parts  of  the  mucous  mem- 
brane, like  those  occasionally  seen  in  the  stomach,  are  in  any 
way  to  be  found,  can  be  answered  in  the  negative.  Though  the 
macroscopic  features  of  a  thin,  pale,  and  transparent  intestinal 
wall,  especially  met  with  in  cases  of  pernicious  anemia,  seems  to 
disprove  that  careful  microscopic  examination  of  the  whole  intes- 
tine, prepared  immediately  after  death,  shows,  only  the  same 
pathological  changes  as  in  the  stomach.  Even  by  comparing  the 
weight  of  the  whole  mucous  membrane  with  that  of  a  normal 
one,  and  by  counting  the  number  of  Lieberkiihn's  glands  in  sections 
from  different  parts,  Meyer  and  v.  Lippmann  in  my  laboratory, 
agreeing  with  Faber  and  Bloch,  found  no  atrophy.  There  were 
the  same  signs  of  a  slight  chronic  inflammation  of  the  mucous 
membrane  as  found  in  the  stomach.  Only  once  did  I  observe  a 
fresh  inflammation  in  the  lower  part  of  the  ileum. 

Gathering  up  these  facts,  we  must  conclude  that  the  anatomical 
lesions  corresponding  to  the  functional  disorders  do  not  show  any 
specific  character,  that  they  must  be  regarded  rather  as  the  result 
than  as  the  cause  of  the  digestive  disturbances.  Hunter's  sugges- 
tion of  a  primary  infectious  origin  of  ])ernicious  anemia  is  proved 
neither  by  anatomical  nor  by  bacteriological  facts. 

But  the  fact  of  coincidence  of  the  gastro-intestinal  lesions  with 
the  anemic  condition  cannot  prove  their  causal  connection.  Are 
there  any  arguments  to  make  evident  the  hemolytic  nature  of 
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these  lesions?  Though  it  is  well  known,  and  can  easily  be  demon- 
strated, that  the  blood  taken  from  the  peripheral  veins  in  pernicious 
anemia  does  not  show  or  seldom  shows  signs  of  hemolysis,  such  as 
colored  serum  or  decreased  resistance  of  the  red  corpuscles  to  salt- 
solution,  there  are  some  remarkable  facts  supporting  the  theory 
of  a  hemolytic  agent  especially  circulating  in  the  portal  venous 
system.  The  first,  produced  by  Hunter  himself,  is  the  excessive 
accumulation  of  iron  in  the  liver,  which  is  more  than  three  times 
as  great  as  under  normal  conditions,  and  does  not  bear  a  correct 
relation  to  the  amount  of  iron  in  the  spleen  and  the  kidneys.  The 
other  fact,  exhibited  by  M.  B.  Schmidt  and  communicated  by 
Matthes,  is  the  reddish  (hemolytic)  color  presented  only  by  the 
portal  lymph  vessels  and  lymph  nodes  in  patients  w^ho  died  from 
pernicious  anemia. 

Accepting  the  suggestion  of  a  hemolytic  agent  entering  into  the 
portal  system,  the  question  arises  whether  it  is  produced  in  the 
chyme  or  in  the  mucous  membrane  of  the  bowels.  The  presence 
of  an  increased  amount  of  hemolytic  substances  in  the  intestinal 
contents  or  in  the  feces,  if  ever  proved — as  it  has  not  been — cannot 
satisfy  us,  because  the  decomposition  of  almost  all  sorts  of  food 
sets  free  transitory  traces  of  oleic  acid.  This  acid  is  shown  by 
Tallquist  and  Faust  to  be  an  efficient  hemolytic  substance;  the 
normal  epithelium  must  be  able  either  to  withstand  such  a 
noxious  substance  or,  if  absorbed,  to  destroy  its  toxic  character 
by  changing  its  structure.  By  the  same  reason  the  researches  of 
Liidke  and  Fejes,  who  extracted  hemolytic  substances  out  of  the 
different  intestinal  bacteria,  especially  from  the  Bacillus  coli, 
isolated  from  pernicious  anemia,  do  not  explain  anything,  as  so 
far  there  is  no  evidence  that  the  bacteria  penetrate  the  covering 
epithelium  and  grow  within  the  mucous  membrane. 

On  the  other  hand,  Korschim  and  jNlorgenroth  produced  hemo- 
lytic lipoids  from  different  normal  organs;  for  instance,  from  the 
mucous  membrane  of  the  intestine,  the  pancreas,  etc.  Starting 
from  that  fact,  Berger  and  Tsuchiya  in  two  of  our  cases  of  per- 
nicious anemia  immediately  after  death  ])repared  the  mucous 
membrane  of  the  whole  gastro-intestinal  tube.  The  lipoids  extracted 
from  the  stomach,  and  even  more  from  the  small  intestine,  showed 
a  hemolytic  power  about  ten  times  higher  than  those  of  normal 
organs.  I  believe  this  result  to  be  of  great  importance,  although 
Ewald  and  Friedlander  could  not  confirm  it.  But  they  omitted 
to  examine  fresh  organs. 

Remembering  the  microscojjic  signs  oi  chronic  iuHannnatiou, 
mentioned  before,  we  are  justified  in  supposing  certain  degenera- 
tive changes  in  the  mucous  membrane  of  the  small  intestine  which 
may  set  free  hemolytic  substances.  It  is  obvious  that  the  constant 
absorption  of  even  a  small  (piantity  by  an  organ,  especially  des- 
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tined  for  absorption,  can  exhaust  the  reproductive  power  of  tlie 
bone  marrow. 

Another  fact,  just  stated  by  Kabanow  in  my  laboratory,  may 
confirm  this  suggestion.  Working  with  the  new  Abderhalden 
method  of  proving  the  origin  of  diseases  by  searching  for  the  so- 
called  specific  protective  ferments  circulating  in  the  blood,  Kabanow 
in  three  cases  of  pernicious  anemia  found  the  mucous  membrane 
of  the  small  intestine  regularly,  that  of  the  stomach  only  once, 
but  that  of  the  colon,  liver,  etc.,  never  decomposed  by  the  serum. 
This  means  that  the  small  intestine  and  in  a  lesser  degree  also  the 
stomach,  undergoes  degeneration. 

If  the  experiences  hitherto  spoken  of  seem  to  confirm  the  causal 
connection  between  certain  digestive  disturbances  and  the  develop- 
ment of  pernicious  anemia,  I  do  not  believe  that  all  cases  of  this 
disease  have  this  origin.  Only  one-third  of  the  patients  suffering 
from  pernicious  anemia  show  marked  intestinal  troubles,  and  the 
number  of  dyspeptic  persons  who  acquire  severe  anemia  is  not 
higher.  Moreover,  experience  shows  that  the  anemic  condition 
when  once  developed,  does  not  always  go  parallel  with  the  intes- 
tinal troubles.  While  the  latter  improve  and  relapse,  the  anemia 
often  maintains  its  progressive  character  even  when  the  digestion  has 
improved  under  careful  treatment.  Schaumann  studied  the  fate  of 
his  patients  who  recovered  from  bothriocephalus  anemia  and 
found  that  part  of  them  still  inclined  to  relapsing  anemia.  This 
observation  and  other  circumstances  induced  him  to  believe  that 
a  constitutional  state  forms  the  basis  upon  which  different  lesions 
may  give  rise  to  pernicious  anemia.  Indeed,  Bartlett,  Pateck, 
Matthes,  and  others,  saw  striking  examples  of  family  or  hereditary 
development  of  the  disease.  Pernicious  anemia  can  be  produced 
also  by  causes  which  have  no  connection  with  the  gastro-intestinal 
tube,  such  as  lues,  pregnancy,  septic  infection,  chronic  nephritis, 
etc.,  though  the  intestine  as  the  chief  place  of  absorption  prevails. 
If  the  experiment  newly  made  by  Eppinger  and  Delcastello,  that 
extirpation  of  the  spleen  is  able  to  cure  certain  cases  of  pernicious 
anemia,  should  be  confirmed  in  the  future,  we  must  deal  with  the 
possibility  of  an  accumulation  of  the  hemolytic  agent  in  the  spleen, 
as  Banti  supposes  to  take  place  in  the  disease  called  after  him. 

The  blood  changes  of  pernicious  anemia,  interpreted  by  the 
hematologists  as  a  degeneration  of  blood  formation,  leads  to  the 
same  suggestion  of  a  various  etiology  of  the  disease.  There  is  no 
proof  that  only  toxic  irritation  of  the  bone  marrow  produces  the 
megaloblastic  type  of  blood  formation.  Every  sort  of  exhaustion 
can  do  the  same.  Often  the  first  attack  can  be  combated  by 
stimulating  the  blood-forming  organs  with  arsenic.  If  the  cause 
of  permanent  blood  dissolution  is  at  once  removed  the  anemia 
may  disappear. 

It  is  useless  to  discuss  a  problem  which  cannot  be  solved  with 
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our  present  knowledge.  Turning  to  the  more  practical  question, 
Do  the  facts  in  any  way  influence  our  treatment  of  pernicious 
anemia?  Grawitz,  who  first  accepted  Hunter's  theory,  based 
his  opinion  more  on  his  successes  in  treating  the  anemic  with  a 
carefully  composed  diet  and  with  systematic  washing  of  the  stomach 
and  colon  than  on  pathological  investigations.  We  all  know  the 
difficulties  of  feeding  these  patients.  The  irritability  of  the  tongue 
and  stomach  is  extreme,  and  makes  them  refuse  all  except  soft 
food.  Regarding  the  constant  lack  of  hydrochloric  acid  in  the 
stomach  and  the  intestinal  dyspepsia  depending  on  it,  we  can 
give  some  rules  which  must  be  observed  in  the  diet.  The  first  is 
to  banish  all  irritating  substances,  such  as  salt,  spices,  too  hot  or 
too  cold  food,  sparkling  drinks,  high  percentage  alcoholics,  etc. 
All  food  must  be  minutely  chopped  or  mashed  because  the  stomach, 
which  by  its  juice  should  assimilate  the  injested  material,  does 
not  functionate  as  it  should.  By  the  same  reason  all  raw  food,  as 
fruits,  salads,  raw  or  smoked  meat,  etc.,  are  not  permitted.  What- 
ever is  eaten  must  be  thoroughly  cooked  or  grilled. 

As  to  the  combination  of  the  food,  I  do  not  agree  with  Grawitz, 
who,  fearing  that  the  decomposition  of  albuminous  material  coukl 
supply  the  hemolytic  agent,  put  his  patients  on  a  vegetarian 
regime.  Personally,  I  do  not  prefer  any  particular  food,  but  adapt 
the  diet  in  each  case  to  the  report  of  the  feces  examination,  which 
must  be  repeated  at  least  every  other  day.  If  the  stool  shows 
fermentation  of  carbohydrates  (acid  reaction,  remains  of  starch 
and  iodophilous  bacteria,  production  of  gas  in  the  thermostat), 
all  vegetables,  potatoes,  rice,  bread,  sometimes  even  sweets,  must 
be  avoided  for  some  days.  Later,  under  control  of  the  feces  they 
may  be  allowed.  On  the  other  hand,  evident  putrefaction  of  the 
stool  (with  alkaline  reaction,  increased  fragments  of  muscle  fibers, 
etc.)  affords  restriction  of  the  albuminous  food  (meat,  eggs,  etc.), 
and  a  more  farinaceous  or  milk  diet.  Changing  the  regime  has 
of  itself  a  good  eft'ect. 

As  achylia  of  the  stomach  is  a  constant  symptom  of  pernicious 
anemia,  it  is  usual  to  give  the  patients  hydrochloric  acid  with  the 
meals.  I  sometimes  exclude  arsenic  and  other  drugs,  but  am 
convinced  that  by  regular  use  of  hydrochloric  acid  not  only  the 
intestinal  disorders  will  be  diminished,  but  also  the  anemic  state 
can  be  considerably  improved.  Grawitz,  Cottan,  and  others  have 
reported  cases  treated  and  cured  by  hydrochloric  acid  alone.  If 
hydrocliloric  acid  j^roves  uselss,  I  recommend  systematic  washing 
of  the  stomacli  with  physiological  salt  solution  or  salicylic  acid 
solution  (1  to  1  ()()()).  More  efficient  are  insufflations  of  oxygen 
directly  into  the  intestine  by  the  duodenal  tube,  (irawitz  api)lied 
lavage  of  the  colon  with  2  per  cent,  salt  solution,  and  emphasized 
their  eft'ect.  j\Iy  own  experience  is  too  slight  to  form  an  o])iiiion 
about  them,  l)ut  I  believe  it  is  better  to  wash  the  duodcnnm  than 
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the  colon.    I  prefer  these  methods  to  the  use  of  disinfecting  drugs 
as  none  of  them  has  proved  satisfactory. 

As  mentioned  previously,  the  improvement  of  anemia  does  not 
always  keep  pace  with  the  disappearance  of  the  intestinal  dis- 
orders, yet  subsequent  care  for  the  latter  has  a  real  effect  also  on 
the  former.  Preceding  the  development  of  anemia,  the  digestive 
troubles  should  be  noticed  as  early  as  possible  and  submitted  to 
careful  treatment.  Prophylaxis  is  always  safer  than  healing  the 
fully  developed  disease.  Here,  as  in  other  branches  of  internal 
medicine,  our  motto  must  be:  Principis  obsta. 


THE  RELATION  OF  GLYCOSURIA  TO  PITUITARY  DISEASE 
AND  THE  REPORT  OF  A  CASE,  WITH   STATISTICS.* 

By  J.  M.  Ant)ers,  M.D.,  LL.D., 

PROFESSOR   OF  MEDICIN"E  ANT)   CLINICAL  MEDICINE  IN  THE   MEDICO-CHIRURGICAL 

COLLEGE,    PHILADELPHIA, 

AND 

H.  Leon  Jameson,  M.D. 

ASSOCIATE  IN   MEDICINE    IN  THE    MEDICO-CHIRCRGICAL   COLLEGE,    PHILADELPHIA. 

The  extraordinary  influence  of  the  pituitary  gland  upon  the 
metabolism  and  development  of  the  body  is  now  universally  con- 
ceded. Cushingi  has  grouped  the  disturbances  of  the  hypophysis 
cerebri  under  the  term  "dyspituitarism,"  the  manifestations  being 
due  partly  to  primary  involvement  of  the  gland  and  partly  to  the 
effects  of  pressure  upon  neighboring  structures.^  That  pituitary 
disease,  however,  occasions  secondary  alterations  in  the  functions 
of  certain  internal  secretions  is  quite  probable.  In  support  of  the 
fact  that  hyperthyroidism  may  be  consequential  to  lesions  of  the 
hypophysis,  we  desire  to  report  a  case  of  acromegaly  with  glyco- 
suria in  which  there  were  manifestations  of  exophthalmic  goitre. 

The  patient,  A.  H.,  aged  forty-six  years,  occupation  cook,  weight 
170  pounds,  and  height  5  feet  9^  inches,  first  fell  under  the  care 
of  my  surgical  colleague.  Dr.  William  L.  Rodman,  in  the  Modico- 
Chirurgical  Hospital,  at  which  time  she  was  suffering  from  a 
gangrenous  wound,  inflicted  by  a  fish  bone,  of  the  left  hand.  On 
December  12,  1913  (a  few  days  later),  the  patient  was  referrefl  to 
the  medical  service — to  us — for  study  and  treatment.  It  should  be 
stated  at  the  outset  that  the  left  hand  continued  to  show  swelling, 
was  very  painful,  and  presented  a  large  gangrenous  ulcer  on  the 

*  Read  before  the  Association  of  American  Physicians,  at  Atlantic  City,  May  13, 
1914. 


324  ANDERS,   JAMESON:    GLYCOSURIA   AND    PITUITARY   DISEASE 

palmar  surface  of  the  index  and  middle  fingers,  with  slow  extension 
until  death  occurred.  Polydipsia,  polyuria,  and  glycosuria,  as 
well  as  bulimia,  were  all  prominent  features  throughout  the  illness. 
The  percentage  of  sugar  at  first  was  5  per  cent.,  but  at  the  end  of 
one  week  it  rose  gradually  to  7  per  cent.,  and  remained  at  this 
level  until  the  end. 

The  typical  symptoms  of  acromegaly  were  in  evidence,  as  the 
accompanying  photographs  would  also  indicate.  The  hypertrophy 
involved  both  the  bones,  especially  of  the  face,  hands,  and  feet, 
and  the  soft  parts,  the  lips  being  much  thickened.  According  to  the 
history  the  bones  of  the  hands  and  face  began  to  enlarge  four  years 
ago,  while  the  glycosuria  set  in  about  two  years  later.  An  .r-ray 
examination  by  Dr.  George  E.  Pf abler  showed  marked  lipping 
at  the  edges  of  the  articular  surfaces  of  the  metacarpal  bones  and 
phalanges,  such  as  is  found  in  acromegaly,  and  also  a  tumor  of  the 
pituitary  gland,  with  absorption  of  the  clinoid  processes. 

The  diagnosis  of  associated  hyperthyroidism  was  quite  apparent 
from  the  noticeable  enlargement  of  the  thyroid  gland,  together 
with  tremor,  tachycardia,  and  exophthalmos.  The  goitre  was 
bilateral,  altliough  asymmetrical,  soft,  and  elastic,  but  gave  no 
suggestion  of  fluctuation.  On  auscultation  a  systolic  arterial 
murmur  was  heard  over  the  larger  right  lobe  of  the  thyroid  gland. 
The  exophthalmos,  although  moderate  in  degree,  was,  as  is  the 
rule,  an  obtrusive  symptom.  The  indications  of  exophthalmic 
goitre  were  most  probably  developed  after  the  glycosuria  had 
existed  for  an  indefinite  period  of  time,  although  being,  as  is  usual, 
of  insidious  origin,  it  was  impossible  to  fix  the  precise  date  of  onset. 

The  Wassermann  reaction  gave  a  negative  result.  Two  weeks 
prior  to  the  fatal  termination,  bed-sores  developed,  and  despite 
our  best  efforts  to  arrest  them,  became  extensive  and  contributed 
to  the  gradually  increasing  exhaustion  until  the  end  was  reached. 
During  the  twenty-four  hours  preceding  death,  coma,  from  which 
it  was  impossible  to  arouse  the  ])atient,  develo])ed.  Death  occurred 
on  January  1(5,  1914.    No  autopsy  was  permitted. 

Marinesco'  reports  a  case  showing,  similarly,  the  association  of 
acromegaly,  diabetes  mellitus,  and  certain  unmistakable  indications 
of  Basedow's  syndrome.  Etiological  significance  in  the  production 
of  hyperthyroidism  has  l)een  attributed  to  acromegaly,  but  the 
nature  of  the  relationship  is  not  perfectly  understood.  Dock 
states  that  the  diabetes  arising  in  the  course  of  acromegaly  is 
cerebral  and  due  to  the  pituitiir\'  disease,  as  shown  by  the  fact 
that  "diabetes  is  most  marked  with  tlu>  largest  tumors,"^  an  obser- 
\atioii  confirmed  by  our  studies.  According  to  Borchardt''  this 
dictum  is  also  corroborated  by  experiments  on  animals. 

The  metabolic  changes  causefl  by  acromegaly  are  inconstant. 
Borcliardt"  in  rej)orts  of  17()  cases  found  diab<^t(>s  recorded  in  ().") 
or  35.8  per  cent.,  and  alimentary  glycosuria  in  S  more.    J.  11.  \V. 
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Hhein^  studied  in  the  literature  the  symptomatology  of  169  cases 
of  tumor  of  the  hypophysis  and  found  glycosuria  in  only  7,  or  4.1 
per  cent.  Among  these,  52  instances  of  acromegaly,  or  30.8  per 
cent.,  occurred. 

The  purpose  of  the  present  statistical  investigations  has  been 
to  collect  all  of  the  cases  of  pituitary  disease  recorded  in  literature 
since  the  publication  of  the  paper  by  Borchardt,  or,  in  other  words, 
a  period  of  five  years  terminating  December  31,  1913;  also  to 
either  confirm  or  refute  certain  views  which  have  been  advanced 
in  the  past,  notably  that  b\-  Kollaritz,^  that  glycosuria  does  not 


Fig.    1. — Showing  hypertrophy  of  bones  of 
face,  characteristic  of  acromegaly. 


Fig.  2. — Hypertrophy  of  bones  of 
hand  typical  of  acromegaly. 


occur  in  tumors  of  the  hypophysis  without  associated  acromegaly. 
Again,  it  was  hoped  that  the  facts  and  data  thus  gleaned  might 
aid  in  clearing  up  the  question  of  the  relation  of  h\T)0-  and  hyper- 
thyroidism to  acromegaly  on  the  one  hand  and  glycosuria  on  the 
other. 

.  Our  collective  investigations  yielded  a  total  of  246  cases  of 
hypophysial  disease.  In  183  cases  the  urinary  findings  were 
mentioned  and  showed  28  instances  of  glycosuria,  in  9  of  which 
the  condition  was  intermittent,  and  the  subjoined  table  represents 
an  analvsis  of  these  cases. 
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Author. 

Age 
and 
sex. 

36yrs. 

Lesions  of 
pituitary. 

Acromegaly. 

Glycosuria. 
Glycosuria, 

Other  ductless 
glands. 

Remarks. 

Cushingio 

? 

Absent 

No  mention 

F. 

(hypopit- 
uitarism) 

intermittent 
Polyuria, 
constant 

Gushing" 

40  yTs. 

Tubercle  of 

Absent 

Glycosuria, 

No  mention 

Glycosuria  developed 

M. 

pars-anterior 

intermittent 
PoljTiria 
constant 

one  year  alter  oper- 
ation. 

Kocher" 

30yrs. 

Sarcoma 

Present 

Diabetes, 

Thyroid, 

Patient  operated  up- 

F. 

persistent 

small 
Thymus, 
persistent 

on. 

Lucien  and 

65  vrs. 

Tuberculosis 

Absent 

200  to  300  gms. 

Pulmonary   tubercu- 

Pariaot" 

F. 

in  24  hrs. 

losis;  pancreas 
normal. 

Shoemaker™ 

35  yrs. 

Adeno- 

No mention 

Glycosuria 

Thyroids  and 

Bitemporal    hemi- 

F. 

carcinoma 

shortly  before 
death 

adrenals, 
normal 

anopsia. 

Messedaglia'-' 

Present 

Glycosuria 
preceded   hy- 
pophysial 
symptoms 

Diabetes  at  3| 

Church22 

14  yrs. 

Hemorrhagic 

Absent 

No  mention 

Right  temporal  hemi- 

M. 

cyst 

(infantilism) 

yrs.,  duration 
not  stated 

anopsia. 

\V.  Romelaere^'^ 

Sarcoma 

Present 

Diabetes 
mellitus 

Cirrhosis  of 
pancreas  and 
suprarenal 
glands 

Blind.  Death  from 
bronchopneumonia. 

Lauaois  and 

33  yrs. 

Sarcoma 

Absent 

Diabetes 

Bilateral    hemianop- 

Cleret2< 

F. 

(hypopit- 
uitarism) 

mellitus 

sia,  mental  torpor. 

Moakalew^* 

52  yrs. 
F. 

Epithelioma 

Absent 

lto4.5  percent, 
sugar 

Foucault2« 

? 

Tuberculosis 

? 

Diabetes 
mellitus 

? 

Thesis  inaccessible. 

Goldscheider2? 

51  yrs. 

No  tumor; 

Present 

6  to  8  per  cent. 

Right  ovary 

Glandular     extracts 

F. 

assumes  hy- 
pophysial 
alteration 

of  sugar 

missing;  thy- 
roid and  other 
ductless 
glands  not 
mentioned 

had  no  effect.  Ex- 
ophthalmos pre- 
sent. 

Marek28 

26  yrs. 
F. 

Present 

Began  eighth 
month  of 
pregnancy, 
disappeared 
after  delivery 

No  mention 

Primapara  develoi)ed 
acromegaly  late  in 
pregnancy. 

lichevarria-' 

? 

Present 

Diabetes 
mellitus 

Paper  inaccessible. 

MediKreceauu 

28  yrs. 

Present 

100  to  150  gms. 

and 

M. 

per  day;  later 

Kristeller»> 

increased  tol- 
erance 

Goctsch,  (Push- 

Present 

Glycosuria, 

ing  and 

later     increa- 

Jacobson^' 

sed  tolerance 

BittoriJ-^ 

38  yrs. 

Tumor 

Present 

Alimentary 

Thyroid 

Binasal  hcmiano|i6iu. 

M. 

(gumma?) 

glycosuria 

normal 

Wassermann  jHjsi- 
tivc. 

AmslerM 

41yt8. 

Tumor 

Present 

Diabetes 

Hyperplasia 

.Arteriosclerosis    pre- 

M. 

mellitus  dur- 
ing   aerorae- 
galy 

of  spleen, 
pancreas  and 
adrenals 

sent. 

Cushing" 

32  yrs. 

Gumma  of 

Absent 

Glycosuria 

No  mention 

Slight  exophthalmos. 

M. 

pars-anterior 
and  inter- 
media 

disappeared; 
polyuria   per- 
sisted 

FiaherW 

29  yrs. 

Fracture  at 

Absent 

Cilyco-iiiria. 

No  mention 

Glycosuria  at Irib' 

M. 

l)a.se  of  skull 

interniitleut 
first,  24  hrs. 
after  (aU 

ute<l  to  irritation 
of  |H)sterior  lobe 
by  extravasated 
blix>d. 

HUl* 

18vr8. 

Cyst 

Abeent 

Marked  p<ily- 

Thyroiil  and 

Operation    caused 

M. 

(Frohlich's 

uria.   Glyco- 

thymus   not 

market!      improve- 

syndrome) 

suria  cleare<i 
!»ff<'r    oiK-ra- 
tion 

piilpnliU- 

ment.  Attnhuted 
glycosuria  to  intra- 
cranial pressure. 
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oo" 


Author. 


Age 
and 


Lesions  of 
pituitary. 


Carnot,  58  yrs.    Hypertrophy 

Rathery  and        F. 
Dumont" 


FinkM 


Sainton  and 
Roi39 


Genella'" 

Meyer" 

Grmker<2 

Anders  and 
Jameson 


16  JTS.    Tumor    prob- 
F.  ably    malig- 

nant 

45  yrs.    Probable 
M .         tumor 


49  yrs.    Adenoma 

M. 
46  yrs.    Tumor 

F. 


Acromegaly. 

Glycosuria. 

Present 

80  to  295  gms. 

in  24  hrs. 

Present 

Diabetes 

mellitus 

Absent 

Diabetes  of 

grave  juvenile 

type 

Present 

Glucose,  3  to  5 

(atypical) 

per  cent. 

Present 

Diabetes 

mellitus 

Present 

Intermittent 

and  slight 

Present 

Persistently 

present,  5  to 

7  per  cent. 

Other  ductless 
glands. 


ThjToid    scler- 
otic and  cys- 
tic;     supra- 
renals    and 
pancreas 
sclerotic  and 
hemorrhagic; 
ovaries  scler- 
otic 
•f 

Thyroid   atro- 
phied  and 
sclerotic 


Thyroid  not 
palpable 

Well-marked 
evidence  of 
hyperthy- 
roidism 


Remarks. 


Dissertation  inacces- 
sible. 

Bilateral  hemianop- 
sia; knee-jerks  ex- 
aggerated; speech 
slow. 

Difficulty  in  speech; 
reflexes  diminished. 

Associated  w  ith  para- 
noia. 

Subject  to  epileptic 
attacks. 

Gangrene  of  hand. 
No  hemianopsia. 


It  will  be  observed  from  a  glance  at  the  above  table  that  10  of 
the  28  cases  of  pituitary  glycosuria,  or  57.1  per  cent.,  showed 
acromegaly,  while  10,  or  35.7  per  cent,  failed  to  show  the  latter 
condition  in  association.  In  2  cases  the  presence  of  acromegaly 
was  in  doubt,  hence  excluded.  It  is  interesting  to  note  that  of  the 
183  cases  of  pituitary  disease  in  which  the  urinary'  findings  were 
given,  88,  or  42.6  per  cent,  showed  acromegaly,  and  of  the  latter 
only  16,  or  18.2  per  cent,  showed  the  presence  of  sugar.  JNIoreover, 
it  is  a  matter  of  no  less  interest  that  in  91  cases  of  pituitary  disease 
in  which  acromegaly  was  absent,  10  showed  spontaneous  glyco- 
suria, and  no  mention  was  made  of  either  hypo-  or  hyperthyroidism 
in  these  cases. 

The  foregoing  facts  are  not  in  accord  with  the  observations  of 
Kollaritz,^  who  recorded  52  cases  of  tumor  of  the  hypophysis 
without  acromegaly,  of  which  not  one  was  complicated  by  diabetes. 
Borchardt,  writing  in  1908,  also  affirms  that  since  18S6  not  one 
case  of  tumor  without  acromegaly  was  found  in  which  glycosuria 
was  associated.  Sahiton  and  Roh"  state  that  although  pituitary 
glycosuria  without  acromegaly  may  occur,  it  is  rare.  Here  it  is  to 
be  recollected  that  when  spontaneous  glycosuria  is  absent  from  this 
tripod  of  conditions,  experimental  observation  may  show  the  pres- 
ence of  an  alimentary  glyco.suria.  For  example,  Borchardt" 
reports  10  cases  of  acromegaly  without  spontaneous  glycosuria, 
of  which  8  showed  the  alimentary  form,  applying  the  usual  test. 
He  claims  that  glycosuria  in  one  of  its  forms  is  more  regularly 
present  in  acromegaly  than  in  any  other  disease. 

As  an  examination  of  the  above  table  with  reference  to  the 
character  of  the  hypophysial  lesions  will  show,  there  was  tumor  in 
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72  cases  (of  which  3  were  specified  as  sarcoma,  2  as  cyst,  1  adeno- 
carcinoma, 1  epitheUoma,  1  adenoma,  and  4  as  "tumor"),  tuber- 
culosis in  3,  gumma  in  2,  hypertrophy  in  1,  fracture  at  base  of 
skull  with  extravasated  blood  in  1,  and  lesion  not  stated  in  8. 
The  ages  in  our  series  were  given  in  21  cases,  out  of  the  total  of 
28,  and  found  to  average  thirty-seven  and  one-quarter  years,  the 
period  of  life  intervening  between  twenty-fi\'e  and  sixty  years 
furnishing  all  save  3  cases. 

In  view  of  the  fact  that  glycosuria  not  uncommonly  complicates 
exophthalmic  goitre,  the  question  naturally  arises  whether  in  a 
case  such  as  reported  above  it  is  to  be  attributed  to  the  associated 
liyperthyroidism  or  to  the  hypophysial  disease.  As  the  result  of 
the  present  investigations  into  the  literature  of  the  subject  covering 
five  years  which  ended  January  1,  1914,  there  was  but  1  case  of 
hyperthyroidism  in  combination  with  pituitary  lesions  and  glyco- 
suria, out  of  a  total  of  28  cases  recorded,  namely,  our  own  case 
herein  reported,  so  that  the  role  played  by  the  thyroid  gland  in  the 
causation  of  glycosuria  in  these  cases  would  appear  to  be  both 
trivial  and  obscure. 

Cushing^"^  states  that  in  none  of  his  26  cases  were  there  any 
symptomatic  evidences  of  hyperthyroidism,  but  he  found  some 
degree  of  exophthalmos,  which  in  all  probability  was  a  neighbor- 
hood effect  of  the  tumor,  to  be  common.  On  the  other  hand, 
Exner^^  refers  to  two  of  Hochenegg's  patients  with  acromegaly 
and  partial  glandular  extirpation,  in  which  subsequent  enlarge- 
ment of  the  thyroid,  occurred.  It  is  highly  probable  that  the  results 
of  various  observers  will  not  be  in  agreement  on  the  point  at  issue 
for  the  reason  that  some  of  the  cases  are  studied  in  the  stage  of 
insufficiency  while  others  are  investigated  in  that  of  hyperthyroidism. 
The  balance  of  evidence — experimental,  pathological,  clinical — is 
in  favor  of  the  view  that  insufficiency  of  the  thyroid  gland  in- 
creases carbohydrate  tolerance.  A.  Lorand"  believes  that 
thyroidism  is  the  dominating  cause  of  the  glycosuria  in  the  rare 
cases  in  which  j)ituitary  disease  and  glycosuria  coexist  with  Graves' 
disease. 

Furnival  found  only  o  thyroids  which  could  be  considcreil  normal 
out  of  24  cases  of  acromegaly.  Con^■crsely,  ;Schoneman's''  studies 
of  the  pituitary  body  in  85  cases  of  goitre  revealed  marked  altera- 
tions in  all  but  one  instance.  In  this  connection  two  faOts  pointed 
out  by  Gushing  arc  worthy  of  note:  (1)  that  tiic  two  glands  have 
some  histological  points  of  resemblance,  and  (2)  that  both  have 
a  somewhat  similar  influence  on  skeletal  growth.  Microscopic 
changes  in  the  thyroid  in  cases  of  acromegaly  are  for  the  most 
l)art  a  low  e|)ithelium  with  excess  of  colloid. 

As  pointed  out  by  ( "ushing,  care  nnist  be  exercised  not  to  confuse 
mere  exophthalmos  due  to  neighi)orhood  pressure  with  associated 
exoj)lithalmic  goitre.      For  example,  there  were  2  cases  of  simple 
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exophthalmos,  the  result  of  mechanical  pressure,  and  only   1    of 
associated  Graves'  disease  in  our  series  of  28  cases. 

In  concluding,  there  are  t\vo  hypotheses  pertaining  to  the 
combined  conditions  discussed  above  which  haxe  received  con- 
siderable corroborative  support  from  our  statistical  inquiries: 
(1)  that  the  relationship  existing  between  hyperthyroitlism  and 
pituitary  glycosuria,  with  or  without  acromegaly,  is  a  remote  one, 
and  (2)  that  pituitary  glycosuria  without  acromegaly  not  uncom- 
monly occurs  (in  10  of  our  series,  as  against  16  in  which  acromegaly 
was  also  associated)  contrary  to  the  opinions  of  certain  writers. 
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THE  VALUE  OF  TESTS  FOR  RENAL  FUNCTION  IN  EARLY 
AND  ADVANCED  BRIGHT'S  DISEASE.^ 

By  R.  Fitz,  M.D., 

BOSTON,     MASSACHUSETTS. 

(From  the  Medical  Clinic  of  the  Peter  Bent  Brigham  Hospital,  Boston,  Mass.) 

Since  Richard  Bright^  described  characteristic  anatomical 
changes  in  various  forms  of  kidney  disease  the  problem  of  nephritis 
has  occupied  the  attention  of  many  observers.  It  is  admitted  that 
there  are  several  types  of  nephritis,  each  one  showing  a  different 
clinical  course  and  different  pathological  lesions.  It  has  been 
generally  recognized  that  in  the  course  of  a  nephritis,  symptoms 
referable  to  toxemia  have  developed  which  have  been  given  the 
inclusive  name  of  "uremia,"  and  that  nephritic  patients  have 
died  of  uremia,  of  cardiac  failure,  or  of  some  intercurrent  cause. 
But  it  has  been  found  impossible  to  predict  in  an  individual  case 
by  clinical  study  alone  what  course  the  disease  will  take  in  its 
development  or  what  anatomical  changes  will  be  found  at  autopsy. 
Therefore,  during  recent  years,  methods  have  been  devised  for 
estimating  renal  function  in  order  to  make  possible  an  early  diag- 
nosis of  existent  kidney  disease  and  to  offer  information  in  regard 
to  its  prognosis' and  treatment. 

In  1881  Fleischer^  followed  the  excretion  of  nitrogen,  sodium 
chloride,  and  phosphoric  acid  in  a  series  of  nephritic  cases.  His 
patients  were  given  a  known  diet,  and  were  controlled  by  normal 
individuals  with  similar  food.  Fleischer  found  that  the  excretion 
of  nitrogen  in  ratio  to  its  intake  in  the  pathological  cases  showed 
considerable  variation,  that  phosphoric  acid  was  poorly  excreted, 
while  the  chloride  balance  was  nearly  perfect.  These  observations 
justify  the  assumption  that  in  a  diseased,  kidney,  different  parts 
show  selective  excretory  functions  tending  to  retain  certain  sub- 
stances from  the  diet  and  to  excrete  others  normally. 

In  1910  Schlayer*  and  his  co-workers  began  a  series  of  experi- 
mental and  clinical  studies  which  have  been  of  great  value  in  tlie 
early  diagnosis  of  abnormal  renal  fmiction.  Schlayer's  original 
observations  were  based  on  acute  experimental  nephritis  in  rabbits. 
He  injected  potassium  bichromate,  cantharidin,  or  uranium  nitrate 
into  animals  and  produced  a  tubular,  \ascular,  or  mixed  type  of 

'  Read  before  the  iSeetion  in  Mcdieine  of  the  New  'S'ork  .Xeadeniy  of  Medicine, 
.March  5.  1914. 

'  (Juy's  Hosp.  Rep.,  1836,  i,  358. 

'  Deut-sch.  Arch.  f.  klin.  Med..  1881,  x.\iv.  129. 

'  .Schlayer  and  Taknyasu,  Dciitsch.  .\rch  f.  klin.  Med.,  1910,  xcviii,  17;  Ibid., 
1911,  ci,  333;  Ihid..  1911,  cii,  311;  Vcrh.  des.  ("oiik.  f.  iniierc  Med..  1912.  xxix,  501; 
Beilu'fte  zur  nied.  Klin.,  1912,  ix,  211;    Miinch.  nied.  Wn.li.,  1913,  Ix,  S(M). 
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nephritis  in  which  he  studied  renal  function.  He  recojinized  the 
close  relation  which  exists  between  renal  blood-supply  and  the 
amount  of  urine  excreted,  and  accordingly  he  studied  general 
blood-pressure  in  his  animals,  changes  in  renal  volume  as  recorded 
in  an  oncometer,  and  the  diuretic  response  to  various  forms  of 
stimuli,  controlling  the  experiments  by  autopsy  and  histological 
examination.  The  various  toxic  substances  produced  different 
effects.  In  tulmlar  nephritis  Schlayer  found  that  the  renal  vascular 
system  reacted  to  vasodilators  and  constrictors  normally.  The 
urine,  however,  was  dilute  and  the  kidney  was  unable  to  concen- 
trate and  excrete  sodium  chloride  when  it  was  injected  intra- 
venously. In  vascular  nephritis,  on  the  other  hand,  the  kidney's 
concentrative  powers  were  unaffected  while  the  vascvilar  response 
to  vasomotor  stimuli  was  lost  or  exaggerated.  This  led  him  to 
determine  whether  the  excretion  of  other  substances  in  addition  to 
that  of  chloride  might  be  used  as  a  measure  of  the  efficiency  of  the 
vascular  or  tubular  apparatus  of  the  kidney  to  replace  observations 
with  the  oncometer.  One  of  the  prominent  features  of  his  experi- 
ments was  the  amount  of  fluid  excreted.  In  tubular  nephritis  it 
was  not  remarkable;  but  in  vascular  nephritis  it  varied  directly 
with  the  vascular  functional  condition.  In  cases  where  the  renal 
vessels  were  hypersensitive  to  vasodilators  there  resulted  a  diuresis; 
when  the  vessels  were  insensitive  there  was  oliguria.  Thus  the 
amount  of  urine  obtained  was  one  index  to  glomerular  function. 
^'oit•''  discovered  that  if  lactose  was  injected  into  an  animal  intra- 
venously or  subcutaneously  the  entire  amount  could  be  recovered 
in  the  urine.  Schlayer,  however,  found  in  experimental  nephritis 
that  intravenous  injections  of  this  sugar  were  only  well  excreted 
when  the  renal  vascular  system  was  normal,  and  were  held  back 
when  the  glomeruli  were  damaged.  Therefore  he  assumed  that 
lactose  in  addition  to  water  might  be  used  as  a  test  for  the  vascular 
condition  of  the  kidney.  Schlayer  recognized  the  complexity  of 
chloride  metabolism.  Duckworth'^  had  already  introduced  potas- 
sium iodide  as  a  test  for  renal  function,  and  Schlayer,  comparing 
its  excretion  with  that  of  sodium  chloride,  found  that  both  were 
distinctly  interfered  with  in  tubular  lesions.  So  Schlayer  adopted 
the  excretion  of  water  and  lactose  as  indicators  of  renal  vascular 
activity,  and  that  of  sodium  chloride  and  potassium  iodide  as 
measures  of  tubular  activity.  Experimentally  there  was  a  /-lose 
agreement  between  the  excretion  of  these  substances  and  the 
respective  types  of  nephritis,  which  confirmed  Schlayer's  views 
as  to  their  jilace  of  ex(Tetion. 

He  turned  these  methods  to  the  study  of  patients.     His  tech- 
nique for  the  various  tests  was  simple.     While  under  observation 

.  *  Deiitsrh.  Arch.  f.  klin.  Mod.,  1S97,  Iviii,  ."j45. 
'  Saint  Bartholomews  Hosp.  Rtp.,  iStiT,  iii,  210. 
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the  patient  was  ordered  a  constant  diet  containing  known  amounts 
of  fluid  and  salt.  The  total  amount  of  fluid  and  sodium  chloride 
excreted  was  followed  from  day  to  day.  To  make  the  lactose  test 
2  gm.  of  the  sugar  dissolved  in  20  c.c.  of  distilled  water  were  injec- 
ted intravenously.  After  the  injection  the  urine  was  collected  at  the 
end  of  four  hours  and  every  hour  or  two  thereafter  to  twelve  hours. 
Each  specimen  was  tested  for  the  presence  of  sugar  with  Xylander's 
reagent,  and  the  total  amount  of  sugar  excreted  was  determined 
polarimetrically.  Normally  60  per  cent,  or  more  of  the  amount 
injected  was  regained  in  from  four  to  six  hours. 

On  a  certain  day  the  patient  was  given  10  gm.  of  salt  by  mouth.. 
Normally  this  should  be  excreted  in  from  twenty-four  to  forty- 
eight  hours,  either  by  an  increase  of  salt  concentration  in  the  urine 
or  by  diuresis.  Schlayer  found,  however,  that  there  were  two 
types  of  abnormal  salt  excretion.  In  experimental  tubular  nephritis^ 
with  intact  glomeruli,  the  kidney  could  not  concentrate  chloride 
and  the  salt  was  retained  in  the  body.  The  specific  gravity  of  the 
urine  was  low,  and  to  this  type  of  dilute  urine  Schlayer  gave  the 
name  "tubular"  hyposthenuria.  The  other  type  of  abnormal 
chloride  excretion  occurred  in  experimental  nephritis,  where  the 
tubules  were  normal  but  where  the  vessels  were  hypersensitive  to 
stimulation.  As  a  result  the  diuretic  action  of  the  salt  was  marked, 
and  the  added  salt  was  excreted  in  an  excess  of  fluid,  its  concentra- 
tion remaining  low  and  the  specific  gravity  of  the  urine  remaining 
unchanged.  Schlayer  called  such  a  dilute  urine  "vascular"  hypos- 
thenuria. Both  types  of  chloride  excretion  were  found  to  occur 
clinically. 

The  length  of  time  required  i)y  the  kidney  to  excrete  oOO  mg. 
of  i)otassium  iodide  gi\"en  by  mouth  ser\ed  as  a  cTrterion  for  the 
iodide  test.  Janeway'"  has  pointed  out  that  this  depends  uj)on  the 
(jualitative  reaction  which  is  used  to  determine  the  presence  of 
iodine  in  the  urine.  Schlayer  selected  Sandow's  test  and  con- 
sidered sixty  hours  normal,  while  von  Monakow,^  taking  starch 
paste  and  nitric  acid,  made  forty-four  hours  the  u|)per  limit. 

Hy  using  these  various  tests,  Schlayer  claims  to  be  able  to  dis- 
tinguish certain  types  of  acute  and  chronic  nephritis  and  to  find 
their  distinguishing  characteristics  to  be  sharply  demarcated. 
N'ascular  nephritis,  whether  acute  or  chronic,  is  characterized  by 
a  delayed  lactose  excretion,  l)y  oliguria  or  polyuria,  depiMiding  on 
the  sensitiveness  of  the  renal  \essels,  and  by  a  normal  chloride  and 
iodide  excretion.  Tubular  nephritis  is  shown  by  a  normal  water 
and  lactose  excretion,  but  with  delayed  chloride  and  iodide  out- 
puts. All  grades  of  mixed  functional  disturbances  are  found 
between  these  two  extremes.     In  a  general  wa\"  the  tests  point  out 

'  Trans.  C'oiik.  Aiiu-r.  Phys.  Hiid  Surg..  1913,  ix,  14. 
»  Dcutsch.  Arch.  f.  klin.  Med.,  1911.  cii,  248. 
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the  severity  of  the  disease,  and  since  they  are  all  dehcate,  often 
show  functional  changes  before  clinical  signs  of  nephritis  develop. 
Schlayer  has  shown  this  })rettily  by  observing  cases  over  a  long 
interval  of  time.  Pie  has  been  able  to  see  cases  with  abnormal 
function  by  the  tests  later  develop  albuminuria,  cylindruria,  and 
hypertension.  Repetition  of  the  tests  in  such  cases  has  demon- 
strated a  progressively  worse  renal  function  with  the  increasing 
clinical  severity  of  the  disease.  The  work  of  Conzen,^  Eppinger 
and  Barrenscheen/*'  Rowntree  and  Fitz,"  Herringham  and  Trevan,'- 
Eisner/^  Michaud  and  Schlecht,^*  and  Frank  and  Benrenroth^'^ 
confirms  the  value  of  Schlayer's  methods  in  the  diagnosis  of 
nephritis. 

In  regard  to  the  anatomical  changes  producing  the  functional 
disturbances,  however,  there  is  a  difference  of  opinion.  Yon 
Monakow  found  a  delayed  potassium  iodide  excretion  when  the 
salt  excretion  was  undisturbed,  and  believed  that  disturbance  of 
water  excretion  depended  on  tubular  degeneration.  Rowntree 
and  Fitz  considered  lactose  an  index  of  the  vascular  condition  of 
the  kidney,  but  showed  in  the  frog  at  least  that  the  tubules  in  the 
absence  of  a  glomerular  system  were  capable  of  excreting  the  sugar. 
In  summing  up  the  relation  of  functional  tests  to  pathological 
diagnosis  in  nephritis,  Christian^^  states  that  "so  far  too  few  cases 
are  recorded  with  these  functional  tests  and  subsequent  histological 
examination  of  the  kidneys  to  justify  final  conclusions,  but  such 
as  are  recorded  do  not  seem  to  indicate  that  any  very  close  correla- 
tion between  function  and  anatomical  lesion  can  be  made  on  the 
basis  of  the  rate  of  excretion  of  such  substances  as  lactose,  potassium 
iodide,  salt,  and  water." 

Von  Monakow,  repeating  Schlayer's  work,  added  a  nitrogen 
test  to  the  others.  This  consisted  in  following  the  nitrogen  balance 
during  the  period  of  observation,  and  on  one  day  giving  20  gm.  of 
urea,  containing  9.3  gm.  of  nitrogen.  According  to  his  observa- 
tions it  was  normally  excreted  within  forty-eight  hours,  but  was 
retained  in  nephritides  with  glomerular  lesions.  Although  sub- 
sequent work  has  not  prcned  the  place  of  its  excretion,  there  seems 
little  doubt  at  present  that  the  kidney  has  selective  excretory 
capacities.  The  excretion  of  lactose,  water,  and  nitrogen  differs 
from  that  of  sodium  chloride  and  potassium  iodide.  By  following 
the  excretion  of  these  substances  and  by  adding  test  amounts  it  is 
possible  to  discover  an  abnormal  renal  function  before  marked 
clinical  signs  of  kidney  disease  are  manifest.    The  different  types 

'  Deutsch.  Arch.  f.  klin.  Med.,  1912,  cviii,  353. 
">  Wien.  med.  Woch.,  1912,  Ixii,  140S,  1497. 
"  Arch.  Int.  Med.,  1913,  xi.  121;   ibid.,  258. 
'2  Quart.  Jour.  Med.,  1913,  vi,  505. 
"  Deutsch.  Arch.  f.  klin.  Med.,  1913,  cxii,  442. 
'^  .lahreskurse,  f.  artzl.  Fortbildung,  1913,  iv,  3. 
"  Verh.  des  Cong.  f.  innere  Med.,  1913,  xxx,  217. 
"  Trans.  Cong.  Amer.  Phj's.  and  Surg.,  1913,  ix,  1. 
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of  functional  disturbance  are  well  illustrated  by  the  following 
cases : 

Case  I.--Tubular  nephritis.  Peter  Bent  Brigham  Hospital. 
Medical  No.  782. 

A  man,  aged  forty  years,  came  to  the  hospital  with  acute  articular 
rheumatism.  His  history  was  unimportant  except  for  a  previous 
attack  of  rheumatic  fever.  Three  months  ago  he  became  uncon- 
scious while  at  work,  remaining  in  this  condition  for  four  days. 
No  paralysis  was  noted  at  the  time.    He  made  a  normal  recovery. 

At  entry,  physical  examination  showed  an  enlarged  heart. 
There  was  a  faint  systolic  murmur  at  the  apex.  The  aortic  second 
sound  was  accentuated.  The  systolic  blood-pressure  was  185. 
There  was  moderate  thickening  of  the  peripheral  vessels,  and  the 
urine  showed  a  trace  of  albumin  with  occasional  casts.  The  fundi 
oculorum  were  normal.    There  was  no  edema. 

At  the  time  the  tests  for  renal  function  were  made  the  acute 
stage  of  rheumatic  fever  had  passed.  The  results  of  the  functional 
tests  are  charted  below." 


Chart  I. — "Tuhular"  iiophiitis. 

"  Tilt'  hl.'ick  rnliiiiin  in  tlii>  aivninpiiii.N-iiii;  cliarts  roproscnts  intake,  tlio  cross- 
oolunili  output,  tlic  (lotted  lines  the  eoneentratinn  of  chloride  or  nitro>£en  per  KM)  e.c. 
of  urine. 
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While  the  funetional  findinfjs  are  not  absohitely  topical  the 
striking  feature  is  retention  of  chloride  and  water  when  added 
salt  was  given,  while  added  nitrogen  is  excreted  normally.  This 
suggests  tubular  involvement.  On  the  other  hand  the  lactose 
excretion  is  somewhat  delayed,  and  therefore  \^ascular  function 
must  be  interfered  with  to  a  certain  extent.  The  case  is  called 
"tubular"  because  it  illustrates  with  more  than  usual  distinctness 
the  type  of  excretion  which  characterizes  abnormal  tubular  func- 
tion. 

Case  II. — Vascular  nephritis.  Peter  Bent  Brigham  Hospital. 
Medical  No.  131. 
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Chart  II. — "Vascular"  nephritis. 

A  woman,  aged  thirty  years,  entered  the  hospital  complaining 
of  "shortness  of  breath."  As  a  girl  she  had  scarlet  fever  and  "con- 
vulsions." Ten  years  ago  she  noted  shortness  of  breath  on  exer- 
tion. Two  years  ago  her  face  and  eyes  were  swollen  at  times. 
During  the  past  year  her  physician  had  observed  a  high  blood- 
pressure.  On  two  or  three  occasions  during  this  time  she  had  mild 
convulsions,  from  which  she  recovered  quickly.  There  was  more 
or  less  headache. 
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Physical  examination  showed  marked  cardiac  hypertrophy. 
There  was  a  systohc  murmur  at  the  apex,  and  another  of  different 
j)itch  and  intensity  at  the  base.  The  aortic  second  sound  was 
accentuated.  The  systohc  blood-pressure  was  200.  The  urine 
showed  albumin  and  casts.  The  specific  gravity  was  between 
1010  to  1015.  Fundus  examination  showed  edema  and  hemorrhage 
of  the  disks  without  exudate. 

In  this  case  the  vascular  system  was  especially  at  fault.  The 
lactose  and  nitrogen  were  poorly  excreted.  The  tubules  were  able 
to  increase  the  concentration  of  chloride,  but  the  salt  acted  mainly 
as  a  diuretic,  increasing  the  urinary  output  markedly.  Thus  the 
vessels  were  hypersensitive  and  as  the  specific  gravity  showed  a 
relati\'e  fixation  during  the  period  of  observation,  the  functional 
findings  are  those  of  "vascular  hyposthenuria." 

Case  III. — Mixed  nephritis.  Peter  Bent  Brigham  Hospital. 
Medical  No.  75. 
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CiiAKT   III. — 'Mixed"  iicpliiiti.- 


A  |);iiiit('r.  iigcd  forty-fixc  years,  canic  to  tlu-  liospital  (■omi)liiining 
of  weakness  of  the  arms  and  legs.  Ilis  previous  and  family  histories 
were  negati\c.  Physical  examination  ga\e  signs  of  a  peri|)heral 
neuritis,  j)r()l);il)ly  (hie  to  lead  poisoning,  in  addition  his  heart 
was  slightly   enlarged,   the   aortic  second   sound   was   ringing,   the 
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hlood-pressure  was  1()0,  and  the  urine  was  of  a  fixed  gravity, 
between  1014  to  1015,  and  contained  albumin  and  casts.  His 
renal  functions  were  studied  with  the  results  show^n  above. 

Here  the  function  of  both  the  tubules  and  vascular  system  was 
involved.  There  was  a  delayed  lactose  and  nitrogen  excretion; 
the  vessels  were  insensitive  to  chloride  stimulation.  Salt  concen- 
tration increased  slightly,  following  the  added  amount,  but  not 
enough  to  increase  the  total  output.  Thus  a  mixed  type  of  func- 
tional derangement  was  found,  without  a  tyy)ical  "vascular"  or 
"  tubular"  hyposthenuria. 

On  the  whole,  Schlayer's  tests  are  significant,  chiefly  because 
they  show  early  functional  disturbances  in  the  kidney,  and  by  repe- 
tition illustrate  the  rapidity  of  development  of  an  early  disease. 
But  whether  vascular  and  tubular  function  on  an  anatomical 
basis  can  be  differentiated  in  Bright's  disease  with  the  same  defini- 
tion as  in  experimental  toxic  nephritis,  remains  to  be  determined 
by  a  careful  study  of  more  clinical  and  pathological  material. 

In  advanced  nephritis  these  tests  are  less  useful.  In  the  first 
place  it  is  difficult  to  conceive  of  such  a  kidney  in  which  patho- 
logical and  functional  lesions  are  not  found  in  both  tubules  and 
vascular  system  to  so  great  a  degree  as  to  make  differentiation  of 
function  impossible.  In  the  second  place,  whatever  disturbances 
are  found  may  be  identical  with  those  occurring  in  an  early  disease, 
and  so  give  little  prognostic  information.  The  latter  point  is  well 
demonstrated  by  the  cases  quoted.  The  most  achanced  case  to 
all  clinical  appearances  was  the  one  recorded  as  "vascular"  neph- 
ritis. Yet  by  the  tests  the  worst  case  functionally  was  the  one 
which  showed  the  "mixed"  type  of  excretion,  and  occurred  in  a 
man  who  had  no  symptoms  of  kidney  disease  whatever.  Therefore 
in  advanced  Bright's  disease,  tests  which  estimate  the  total  renal 
function  and  which  are  directed  to  determining  the  cause  of  symp- 
toms encountered  are  of  more  value  than  finer  ones  which  attempt 
to  study  individual  functions  of  different  anatomical  units  of  the 
organ. 

It  is  generally  agreed  that  the  kidney  is  the  main  excretory 
channel  of  the  body,  and  that  retention  of  substances  through 
faulty  elimination  may  lead  to  toxic  manifestations.  Prevost 
and  Dumas,'**  in  1821,  found  an  increase  in  the  urea  content  of  the 
blood  after  extirpation  of  the  kidneys.  From  that  time  \ari()us 
observers  have  isolated  specific  substances  from  the  blood  of 
uremic  patients  which  they  have  considered  the  cause  of  symptoms. 
But  each  body  .successively  incriminated  has  been  successively 
rejected.  At  present  renal  insufficiency  or  uremia  is  regarded  as 
a  complex  intoxication  arising  from  unknown  causes.  But  the 
degree  of  renal  insufficiency  can  be  estimated  in  a  variety  of  ways. 

IS  Quoted  by  Schondorff,  Pflijger's  Arch.  f.  d.  ges.  Phys.,  1899,  Ixxiv,  3U7. 
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In  pheiiolsulphonephthalein,  Rowntree  and  Geraghty^^  have 
gi\^en  the  most  vahiable  single  aid  to  the  estimation  of  total  renal 
function,  which  is  known  at  present.  Phenolsulphonephthalein  is 
a  dye  devoid  of  toxicity,  and  is  eliminated  from  the  body  almost 
entirely  through  the  kidney.  Rowntree  and  Geraghty  have  shown 
from  careful  studies  in  nephritis  that  the  amount  of  phthalein 
excreted  varies  in  direct  proportion  to  the  severity  of  the  disease. 
In  fatal  uremia  only  traces  of  the  dye  are  found  in  the  urine,  while 
in  mild  nephritis  the  amount  recovered  is  nearly  normal.  In  cardio- 
renal  disease  where  the  heart  is  chiefly  at  fault  and  the  kidneys  are 
congested  without  a  marked  nephritis  a  low  phthalein  output  may 
be  observed  at  first,  rapidly  rising  as  the  circulation  is  restored, 
while  if  a  severe  nephritis  is  present  no  change  in  the  phthalein 
excretion  accompanies  the  improved  circulation. 

In  addition  to  its  accuracy  the  test  has  the  added  advantages 
of  being  rapid  and  so  simple  that  it  may  })e  used  by  the  general 
l)ractitioner.  A  solution  of  phenolsulphonephthalein  is  made 
containing  6  mg.  of  the  dye  to  1  c.c.  of  salt  solution.  This  is  injected 
either  intravenously  or  intramuscularly  imder  aseptic  conditions. 
Following  the  injection  all  the  urine  excreted  is  collected  at  the 
end  of  one  hour  and  two  hours,  is  diluted  to  a  suitable  amount 
with  alkaline  water,  and  its  phthalein  content  is  estimated  by 
colorimetry.  The  Du  Boscq  colorimeter  may  be  used  or  the  simpler 
Autenrieth-Konigsberger  machine  or  even  a  series  of  test-tubes 
containing  varying  amounts  of  the  dye  in  varying  dilutions.  If 
the  colorimeter  is  used  a  standard  solution  for  comparison  is  made 
which  contains  6  mg.  of  phthalein  in  a  liter  of  alkaline  water. 
Normally  from  40  to  60  per  cent,  of  the  amount  injected  is  recovered 
in  one  hour,  and  from  60  to  SO  per  cent,  in  two  hours  following 
intramuscular  injection.  The  test  has  been  used  successfully  by 
so  many  observers  that  its  value  must  be  accepted  as  a  fact. 

In  a  few  cases,  however,  the  excretion  of  the  dye  gives  unreliable 
information.  This  appears  to  be  because  a  diseased  kidney  may  i)e 
!i\p(Tpcrm(^able  to  one  substance,  while  it  is  imi)ermeal)le  to 
another.  Thus  it  may  be  i)ermeable  to  a  dye  and  impermeable, 
possibly,  to  an  unknown  poison  causing  certain  symptoms  of  the 
disease.  Bard  and  Boiniet,-''  in  studies  on  renal  function  in  which 
j)otassium  iodide  and  tnethylene  blue  were  used  as  tests,  found 
that  in  interstitial  nephritis  the  excretion  of  both  substances  was 
faulty,  in  "cpitlielial"  nephritis  tlu>  kidney  was  hyperpernieable 
for  both,  and  in  secondarx  interstitial  nephritis  the  methylene-blue 
excretion  was  normal  or  increased,  while  that  of  potassium  iodide 
was  diminished.  I'epjxT  and  Austin-'  ha\'e  latelx'  called  attention 
to  a  case  ^A'  nephritis  with  niarkcfl  .■ilbinninuria.  cxlindrnria.  and 

'»  .lotir.  Pluvrni.  and  I':xp.  Tlu-r..  I»(H»,  i.  .57!);    Arch.  Int.  Mc.l,,  191L'.  ix,  2S4. 
="  ArHi.  Cf-u.  do  MM.,  1S<»S,  lid  ser.,  ix,  129,  2.S3.  4(14. 
•'  .\mku.  Joru.   Mku.  Sci.,    1913,  i-xlv,  254. 
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edema  in  which  the  phthalein  output  was  normal,  and  Baetjer-- 
reports  nearly  similar  cases.  Foster-''  illustrates  the  difficulty  of 
|)r()finosis  by  the  use  of  any  one  kind  of  functional  test  giving  as 
exani])les  cases  which  died  of  uremia  with  a  practically  normal 
phthalein  output  shortly  before  death.  In  this  regard  the  following 
case  is  of  interest. 

Case  IV. — Peter  Bent  Brigham  Hospital.    Medical  No.  4. 

A  woman,  aged  sixty-three  years,  was  admitted  to  the  hos])ital 
with  a  history  of  dyspnea  of  one  year's  duration.  Her  family  and 
previous  histories  were  negative.  Her  habits  were  good.  Two 
months  before  entry  her  eyesight  had  failed,  and  she  began  to  have 
mild  occipital  headaches.  Physical  examination  was  unimportant 
except  for  marked  cardiac  hypertrophy,  an  apical  systolic  murnuir, 
an  increased  blood-pressure  (232  mm.  systolic),  and  a  urine  which 
contained  albumin  and  casts.  She  appeared  to  be  a  case  of  advanced 
interstitial  nephritis,  confirmed  by  a  phthalein  excretion  of  12 
jjer  cent,  for  two  hours.  Rest  in  bed  produced  no  benefit.  In  two 
weeks  she  became  drowsy  and  was  bled.  On  the  following  day 
the  phthalein  excretion  was  30  per  cent,  for  one  hour  and  twenty 
minutes.  Her  general  condition  did  not  improve.  A  week  later 
she  became  comatose  and  put  out  only  traces  of  phthalein  in  two 
hours.  She  was  bled  again.  She  became  brighter  temporarily, 
and  her  phthalein  excretion  on  the  next  day  was  54  per  cent,  for 
two  hours.  She  lapsed  into  coma  soon  and  died  shortly.  On  the 
day  of  her  death  she  put  out  8  per  cent,  of  phthalein  in  two  hours. 
Autopsy  showed  typical  contracted  kidneys.  It  is  difficult  to 
explain  this  raj)id  premortal  rise  in  the  excretion  of  phthalein  on 
any  other  ground  than  that  bleeding  had  in  some  way  rendered 
the  kidney  hyperpermeable  to  the  dye  without  haA'ing  any  definite 
influence  on  the  disease. 

But,  on  the  whole,  the  phthalein  test  is  of  great  value.  These 
latter  observations  merely  emphasize  that  to  judge  the  degree  of 
renal  insufficiency  with  accuracy  more  than  one  test  must  be  used. 

Of  substances  studied  in  the  blood  of  nephritics  the  concentra- 
tion of  the  incoagulable  nitrogen  and  urea  has  been  found  to  be  of 
most  importance.  Folin  and  Denis-'^  and  Marshall'-'  have  recently 
devised  relatively  simple  methods  for  performing  these  analyses, 
making  possible  such  estimations  as  a  matter  of  routine  in  hospitals 
with  well-equipped  laboratories.  In  regard  to  the  technique 
employed,  readers  are  referred  to  the  original  articles.  The  older 
methods  required  large  amounts  of  blood,  and  were  time-consuming. 
Nevertheless,  Ascoli,^**  Strauss,"  and  others  found  in  severe  grades 

22  Arch.  Int.  Med..  1913,  xi,  593.  ^  Arch.  Int.  Med..  1913,  xii,  452. 

'-'  .Jour.  Biol.  Chem.,  1912,  xi,  527.  "  Ibid..  1913,  xv,  487. 

-*  Pfliiger's  Arch.  f.  d.  ges.  Phys.,  1901,  Ixxxvii.  103. 

2"  Die  ChronLschc  Nierentzijndungeii  in  ihrcr  KinwirkunK  :iuf  die  I-?lutfliissigkcit 
mid  dcrcii  Rchandlung,  Berlin.  1902.  A.  Hirschvvald. 
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of  nephritis  the  nitrogen  usually  though  not  invariably  increased, 
the  increase  being  much  more  marked  toward  death.  Obermayer 
and  Popper-"*  showed  that  cases  of  uremia  ha\e  a  higher  incoagu- 
lable nitrogen  content  in  the  blood  than  do  normal  individuals  or 
cases  of  nephritis  without  uremia,  and  that  of  this  nitrogen  the 
urea  fraction  increases  with  the  development  of  intoxication. 
Widal''  has  gone  so  far  as  to  believe  that  it  is  possible  to  base  an 
approximate  prognosis  as  to  length  of  life  on  the  degree  of  urea 
retention. 

Opposed  to  this,  Strauss,"*"  in  a  recent  paper,  describes  different 
clinical  types  of  uremia,  and  says  that  high  values  for  blood-nitrogen 
are  usually  accompanied  by  uremic  manifestations,  but  that  a 
low  concentration  for  nitrogen  does  not  mean  a  favorable  outcome 
for  the  disease,  because  fatal  uremia  may  develop  when  low  figures 
are  present  as  well  as  when  high  figures  are  fpund.  Foster's  results 
bear  out  this  statement.  Thus  this  test  is  not  infallible,  and  proves 
again  that  to  judge  accurately  the  degree  of  renal  insufficiency 
more  than  one  test  for  renal  function  must  be  made. 

The  relation  of  faulty  sodium  chloride  excretion  to  edema  in 
nephritis  and  its  independence  of  nitrogen  retention  has  been 
proved  by  Widal,^^  although  BickeP-  in  a  series  of  analyses  was 
unable  to  find  any  relationship  between  the  development  of  uremia 
and  the  amount  of  chloride  accumulation  in  the  blood  as  estimated 
by  electrical  conductivity.  The  apparent  contradiction  of  faulty 
chloride  elimination  without  an  increase  of  its  blood-concentration 
has  been  explained  by  two  hypotheses.  Bohne,''^  by  determining 
the  chloride  content  of  nephritic  organs  at  autopsy  in  a  limited 
number  of  cases,  believed  that  the  salt  was  stored  in  the  tissues 
rather  than  in  the  blood,  while  Marie^''  has  assumed  that  in  nephritis, 
chlorides  are  retained  in  a  "free"  state  where  they  increase  the 
concentration  of  the  blood  and  tissues,  and  in  this  way  produce 
accumulation  of  fluid  or  circulate  as  a  "fixed"  compound  when  they 
are  inactive.  Whatever  the  relation  of  salt  retention  to  edema 
may  be,  there  is  no  doubt  that  certain  cases  of  advanced  nepiiritis 
with  normal  function  in  other  regards  are  unable  to  excrete  sodium 
chloride  and  develop  edema.  The  cases  reported  by  Austin  and 
i*cpl)er  and  by  Baetjer  show  this  strikingly.  In  Baetjer's  cases, 
which  were  of  well-marked  nephritis,  the  phthalein  and  lactose 
outj)uts  were  nornud  or  incrcasetl;  yet  the  j)atients  were  iniable  to 
excrete  chloride,  and  after  its  administration  retained  water. 
Apparently  Austin  and   Pepper's  case  is  of  the  same  type.     This 

=9  Ztsch.  f.  klin.  Med.,  1909.  Ixvii,  33J. 

"  Bull,  et  mt'm.  d.  h6p.  dc  Paris,  1911.  .scries  3,  xxxii.  027. 

'»  Deutach.  Arch.  f.  klin.  Med.,  1912,  evi.  219. 

"  Verb.  (lea.  Coiir.  f.  iniicre  Mod.,  1909.  xxvi,  43. 

w  Deutseh.  mod.  Woch.,  1902.  xxviii,  501. 

"  Fnrtselir.  der  Med.,  1897,  xv.  121. 

»  Sent.  M6d..  1903.  xxiii,  385. 


FITZ:   TESTS    FOR    RENAL    FUNCTION    IN    HHUaiT's    DISEASE      341 

shows  from  another  point  of  view  that  more  than  one  kind  of  test 
must  be  made  to  estimate  tlie  total  renal  funetion. 

Finally,  there  is  considerable  evidence  at  hand  that  certain 
manifestations  of  renal  insufficiency  are  produced  by  the  retention 
of  acids  in  the  body,  with  a  consequent  acidosis.  This  can  be 
measured  by  direct  determination  of  blood-alkalinity,  by  following 
the  carbon  dioxide  tension  of  expired  air,  since  it  has  been  shown 
to  be  diminished  in  various  acidoses,  or  by  determining  the  urinary 
acidity.  Older  methods  for  determining  blood-reaction  based 
upon  its  direct  titration  against  normal  acids  are  inaccurate. 
Nevertheless,  von  Jaksch,^^  in  1888,  found  the  reaction  of  the 
blood  abnormally  acid  in  uremia,  and  this  was  confirmed  by  Peiper^^ 
and  Orlowski.''^  Brandenburg^*  compared  the  nitrogen  of  the  blood 
with  its  reaction  in  a  variety  of  cases,  and  made  the  interesting 
observation  that  in  uremia  there  was  often  an  acidosis  which  bore 
no  relation  to  the  degree  of  nitrogen  retention.  While  these  obser- 
vations are  not  beyond  criticism,  the  recent  work  of  Straub  and 
Schlayer,^^  and  of  Forges  and  Leimdorfer'*"  proves  that  the  results 
obtained  are  important.  Working  with  Haldane's  instrument, 
these  observers  have  noted  independently  a  lowering  of  the  carbon 
dioxide  tension  in  uremic  cases,  concluding  that  the  condition  has 
to  do  with  acidosis.  Sellards,^^  Falmer,-'^  and  Falmer  and  Hender- 
son^^ have  considered  an  increased  urinary  acidity  as  another  sign 
of  acidosis,  and  have  found  it  a  frequent  occurrence  in  nephritis. 

All  these  observations  show  that  the  study  of  renal  function  in 
advanced  nephritis  is  extremely  complex.  A  diseased  kidney 
aft'ords  as  varied  a  picture  in  regard  to  its  functional  diagnosis  as 
it  does  in  regard  to  its  clinical  manifestations.  None  of  the  tests, 
alone,  which  have  been  considered,  justify  a  definite  estimate  of 
the  renal  function  in  every  case,  nor  has  their  relationship  to  each 
other  and  to  the  clinical  and  pathological  condition  associated 
with  them  been  controlled  in  a  sufficient  number  of  cases  to  establish 
their  real  meanings.  There  is  no  doubt,  however,  that  a  variety 
of  tests  for  renal  function  helps  to  make  a  diagnosis  of  kidney 
disease  before  definite  signs  of  nephritis  manifest  themselves,  and 
affords  accurate  information  in  regard  to  prognosis  by  estimating 
the  degree  and  type  of  renal  insufficiency.  Moreover,  a  series  of 
such  tests  is  of  help  in  treatment. 

Widal"  believes  that  three  distinct  symptom  complexes  occur 

'5  Ztschr.  f.  klin.  Med.,  1888,  xiii,  350. 

3"  Virchows  Arch.,  1889,  cxvi,  337. 

"  Cent.  f.  Stoffw.  v.  verd.  Krankh.,  1902,  iii,  123. 

38  Ztschr.  f.  klin.  Med.,  1899,  xxxvi,  267. 

"  Miinch.  med.  Woch.,  1912.  lix,  568. 

*"  Ztsch.  f.  klin.  Med..  1913,  Ixxvii,  464. 

*'  Johns  Hopkins  Hosp.  Bull.,  1912,  xxiii,  289. 

«  Boston  Med.  and  Surg.  Jour.,  1913,  clxix,  464. 

«  Jour.  Biol.  Chem.,  1913,  xiii,  393;   Arch.  Int.  Med.,  1913,  xii,  146. 

**  Le  Mouvoment  M6dical,  1913,  i,  1. 
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in  cardiorenal  disease.  Patients  with  high  blood-pressure  suffer 
from  one  train  of  symptoms  which  inekide  circuhitory  disturbances, 
Hke  tinnitus,  vertigo,  headache,  cerebral  hemorrhage,  or  cardiac 
decompensation.  Patients  with  chloride  retention  suffer  from 
equally  characteristic  symptoms.  Here  edema  is  the  underlying 
factor.  The  digestive,  nervous,  or  respiratory  organs  may  be 
affected,  depending  on  the  situation  of  the  edema,  with  diarrhea, 
delirium  and  convulsions,  or  dyspnea.  Patients  with  nitrogen 
retention  do  not  develop  edema,  but  show  albuminuric  retinitis, 
a  progressive  loss  of  appetite,  anemia,  and  coma.  Such  individuals 
are  subject  to  ulcerative  gastro-enteritis,  pleuritis,  or  pericarditis. 
Naturally  the  symptoms  become  intermixed  in  advanced  cases, 
so  that  a  sharp  division  is  impossible.  But  Widal  considers  that 
in  the  "hypertensive"  cases  the  heart  must  be  watched,  in  the 
chloride  retention  cases  with  edema,  a  salt-poor  diet  is  indicated, 
and  that  the  nitrogen  retention  cases  are  the  most  severe  and 
hopeless. 

Such  a  dogmatic  division  of  symptoms  in  cardiorenal  disease 
needs  confirmation.  But  a  rational  diet  based  upon  the  kidney's 
selective  excretory  capacity  can  be  instituted  by  following  the 
excretion  and  blood-concentration  of  nitrogen,  salt  and  water. 
Von  Noorden'*'  has  formulated  general  rules  for  the  protective 
treatment  of  nephritis.  A  case  can  be  treated  on  a  less  empirical 
basis,  and  more  as  an  individual  by  making  these  simple  tests. 
It  is  fair  to  assume  that  cases  unable  to  excrete  chloride  should  be 
given  a  salt-poor  diet;  cases  unable  to  excrete  nitrogen  and  with 
nitrogen  accumulation  in  the  blood  should  be  given  low  protein 
diets,  and  cases  of  acidosis  with  normal  functions  in  other  respects 
should  receive  alkalies. 

For  these  reasons,  tests  for  renal  functit)n  in  Bright's  disease  are 
important  for  diagnosis,  i)rognosis,  and  treatment.  The  lactose, 
salt,  water,  potassium  iodide,  and  nitrogen  tests  are  of  special 
value  in  the  early  diagnosis  of  nephritis.  In  advanced  nephritis 
the  functional  condition  is  so  comi)lex  that  tests  to  estimate  total 
function  are  more  useful  than  those  designed  to  study  the  function 
of  different  j)arts  of  the  kidney.  The  phthalein  excretion  is  the 
most  satisfactory  single  test.  The  non-protein  nitrogen  of  the 
blood  offers  additional  information  in  regard  to  faulty  elitniiiative 
powers  on  the  ])art  of  the  kidney.  Yet  cases  occur  in  which  lK>th 
blood-nitrogen  and  j)hthalein  are  nonnal,  and  chloride  retention  is 
an  important  factor  in  the  disease.  Finally,  acidosis  has  been 
shown  to  exist  in  uremia.  Since  no  one  test  is  perfect  in  determining 
total  renal  fnnction,  cases  nuist  be  stuiiied  from  several  points  of 
view.  A  rational  dietetic  treatment  can  be  given  in  individual 
cases  based  on  the  conditions  disclosed  1)\  the  study  of  the  kidney's 
.selective  excretory  capacity. 

"  Mft;ilM)lisin  :uid  l*iurtir:il  Mcdiciiio.  Cliicvigu,  U»U7,  ii,  -iXi. 


schleiter:  intravenous  use  of  strophanthin         343 


OBSERVATIONS  ON  THE  INTRAVENOUS  USE  OF  STRO- 
PHANTHIN WITH  REGULAR  AND  IRREGULAR 
PULSE  RHYTHMS. 

By  H.  G.  Schleiter,  M.D., 

VISITING   PHYSICIAN,   ST.   FRANCIs'  HOSPITAL,   PITTSBURGH,    PA. 

Since  Fraenkel/  in  1906,  reported  the  value  of  intravenous 
injections  of  strophanthin  in  heart  failure — noting  increased 
amplitude  and  slowing  of  the  pulse,  together  with  diuresis — observa- 
tions on  the  intravenous  use  of  this  drug  with  favorable  results 
have  followed  in  considerable  numbers  from  other  writers.  How- 
ever, these  observations  have  not  been  explicit  as  to  the  type  of 
cases  in  which  strophanthin  was  employed,  and  until  the  more 
recent  reports  of  Agassiz-  and  Linncll,'^  have  produced  the  impression 
that  it  yielded  beneficial  results  in  all  cases  of  heart  failure,  regard- 
less of  the  pulse  rhytlims.  This  is  clearly  not  so,  and  the  type  of 
cases  in  which  good  results  are  obtained  is  so  sharply  defined  that 
it  would  seem  to  deserve  more  emphasis  than  it  has  generally 
received. 

The  present  report  is  made  with  the  object  of  studying  further 
the  nature  and  duration  of  the  actions  of  strophanthin  in  cardiac 
lesions,  with  particular  reference  to  the  pulse  rhytlmi  present, 
since  this  feature  decides  how  effectual  the  injections  will  prove. 
The  work  of  Mackenzie^  has  made  clear  that  digitalis  and  its 
allies  produce  their  striking  results  in  a  clearly  marked  group  of 
clinical  cases.  Definite  slowing  of  the  pulse  under  digitalis  occurs 
in  the  presence  of  the  pulsus  irregularis  perpetuus  and  the  ven- 
tricular form  of  venous  pulse,  the  complex  familiar  as  auricular 
fibrillation.  In  conditions  other  than  auricular  fibrillation  it 
produces  also  at  times  a  slowing  of  the  pulse  that  is  more 
apparent  than  real  and  occasionally  to  the  disadvantage  of  the 
patient.  It  is  a  matter  of  record  that  digitalis  administration  in 
the  presence  of  a  normal  regular  pulse  rhythm  may  produce  for 
the  time  being,  and  sometimes  permanently,  any  of  the  commoner 
irregularities  of  the  heart,  such  as  premature  contractions,  phasic 
variations,  heart-block,  pulsus  alternans,  and  auricular  fibrilla- 
tions (Fig.  1).  Frequently,  too,  the  finger  is  taken  as  a  guide  to 
the  slowing  of  the  pulse  in  these  instances,  and  may  readily  lead 
to  erroneous  conclusions,  since  an  apparently  long  interval  between 
pulse  waves  may  be  due  to  a  weak  contraction  perceptible  at  the 

'  Fraenkel,  Verhand.  d.  Kongress  f.  iiiiKTo  Mcdizin,  1906,  xxiii,  257. 

2  Agassis,  C.  D.  S.,  Observations  on  the  Effect  of  Strophanthin  in  Cases  of 
Auricular  Fibrillation,  Heart,  vol.  iii,  No.  4,  p.  '.iS'S. 

'Linnell,  .1.  W.,  The  Use  of  Strophanthin  Administered  Intravenously  in  Cases 
of  Heart  Disease.     Publication  printed  for  private  circulation,   London,   1913. 

*  Mackenzie,  James,   Digitali.s.  Heart,  vol.  ii.  No.  4. 
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FiCx.  1  (a). — Marked  sinus  arrhythmia  induced  by  digitalis  in  a  previously  regular 

pulse. 
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Fig.   1   (6). — Heart   block  occasioned  in   a   previously  regular  pulse  bj-  digitalis 
(septic  endocarditis). 


Pronounced  Alternations 


Fig.   1  (c). — Pulsus  altcrnans. 
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Fk;.   1  (d). — Ventricular  cxtrasystole   induced   in    a  previously  regular  pulse  after 
a  total  administration  of  fjiij  tinct.  strophanthus. 


Flu.   1  (e). — Auricular  fibrillation  (permanent)  induced  after   11\x.\x   tinct.  digitalis. 
C'aseof  Dr.  J.  D.  Heard. 

Fig.  1. — Illustrating  irregularities  brought  on  in  previously  regular  pulse  rhythms 
by  the  admiuistratiou  of  digitalis  and  strophanthus.  Time  marked  in  all  cases  in 
one-fifth  second. 
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apex  but  too  feeble  to  reach  the  wrist.  The  same  holds  true  to 
even  a  greater  degree  in  auricular  fibrillation,  as  is  commonly 
attested  by  most  clinical  charts,  the  pulse  rate  as  recorded  by  the 
nurse  being  many  counts  below  the  actual  heart  beat.  This  dif- 
ference in  rate  between  apex  and  radial  pulse — the  pulse  deficit — 
may,  as  pointed  out  by  James  and  Hart,^  be  made  a  guide  to  the 
patient's  improvement,  since  it  progressively  grows  less  or  even 
disaj)pears  under  treatment  (Fig.  2). 

In  the  present  observations  the  pulse  has  been  termed  irregular 
in  the  presence  of  a  disorderly  rhythm  with  no  two  beats  alike  in 
length  or  amplitude,  and  a  positive  venous  pulse,  and  regular  if 
there  is  evidence  of  an  underlying,  orderly  arrangement  of  con- 
tractions, even  though  these  be  interrupted  by  contractions  of 
atypical  origin.  In  all,  twenty  cases  with  regular  and  irregular 
pulse  rhythms  were  studied.  Those  having  regular  rhythms  were 
all  clearly  definied,  and  showed  no  intercurrent  irregularities. 

Preparations  Used  and  Dosage.  Two  forms  of  strophanthin 
were  used,  and,  so  far  as  could  be  judged,  showed  no  difterence  in 
efficiency — the  ampoules  of  Boehringer  containing  1  mg.  each, 
or  -gV  gr-)  and  the  tablets  of  Burroughs,  \Yellcome  &  Co.,  of  75^^77 
gr.  each,  dissolved  in  sterile  water.  As  a  rule  ^j^  gr,  was  employed. 
A  dose  of  less  than  j^jy  gr.  did  not  prove  practicable,  and,  except 
in  one  instance  that  will  be  mentioned,  we  saw  no  ill  effects  from 
fiV  gr.  The  smaller  the  dose  the  more  frequently  it  may  be  employed, 
but  since  the  procedure  is  not  a  painless  one,  it  seemed  always 
desirable  to  give  at  one  time  the  largest  dose  within  the  limits  of 
safety.  A  dose  of  t^V  gr-  should,  and  need,  scarcely  be  repeated  in 
less  than  forty-eight  hours. 

The  injection  was  made  with  a  hypodermic  syringe  into  a  vein 
at  the  bend  of  the  elbow,  the  arm  having  been  surgically  cleansed 
and  a  tourniciuet  applied.  It  is  important  after  introducing  the 
needle,  and  before  pressing  the  ])lunger,  to  see  that  blood  is  flowing 
into  the  syringe  so  as  to  make  sure  that  none  of  the  injection  enters 
the  subcutaneous  tissues  and  causes  a  cellulitis.  In  two  cases  a 
red,  swollen,  tender  arm  resulted  from  some  of  the  strophanthin 
escaping  into  the  subcutaneous  tissues,  the  symptoms  subsiding 
after  three  or  four  days.  One  case,  already  in  extremis,  had  her 
death  hastened  by  what  must  have  been  too  great  a  dose  for  her 
body  weight.  Otherwise,  no  ill  effects  were  noted,  such  as  rigors, 
headaches,  and  rises  of  temperature,  which  some  observers  have 
reported. 

Effect  on  thk  Heart  Rate  and  its  1)ur.\tion.  In  those 
cases  which  reacted,  slowing  of  the  pulse  rate  occurred  within 
twenty  minutes,  though  in  some  instances  a  maxunal  eft'ect  was 
not  obtained  for  six  to  eight  hours.    Where  a  sufficient  dose  was 

'  .lames  and  Hart,  Auricular  Fibrillation,  Clinical  Observations  on  Pulse  Deficit, 
Digitalis,  jind  lilood-pre.ssure,  Amkk.  .Ioitii.  Med.  Sri.,  ,I:uiU!»ry,  1914,  p.  (Y.i. 
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injected  to  obtain  a  maximal  slowing,  the  pulse  did  not  begin  to 
accelerate  again  for  three  to  ten  days.  The  duration  of  the  effect 
seemed  to  be  proportionate  to  the  extent  of  slowing  rather  than 
to  the  dosage  employed,  as  already  noted  by  Agassiz.^ 

Other  Effects.  Where  the  subjective  symptoms  are  urgent, 
the  effect  of  strophanthin  in  suitable  cases  is  most  striking.  Cough- 
ing and  dyspnea  cease  within  a  few  minutes,  and  the  patient  experi- 
ences a  relief  comparable  in  its  rapidity  only  to  that  obtained  from 
morphine,  while  the  heart  rate  is  sufficiently  lowered  to  tide  him 
over  until  digitalis,  administered  orally,  can  produce  its  effects. 

On  the  other  hand,  it  was  interesting  to  observe  that  an  enlarged 
pulsating  liver  did  not  at  once  diminish  in  size,  but  retreated  only 
after  a  number  of  days  to  its  normal  dimensions.  Similarly,  we 
could  not  observe  any  reductions  in  the  heart  outlines,  either  imme- 
diately or  subsequently.  Blood-pressure  also  was  little  affected, 
but  showed  a  tendency  to  a  moderate  rise  whenever  decisive  slowing 
occurred.  The  cases  which  reacted  decisively  did  not,  except  in 
one  instance,  revert  to  a  regular  rhythm,  but  continued  to  fibrillate 
at  a  lower  rate. 

Cases  Studied.  Of  the  20  cases  in  this  series,  10  showed  the 
pulsus  irregularis;  in  9  of  these  it  was  constant,  in  1  it  interrupted 
the  normal  rhythm  in  paroxysms;  10  cases  had  at  all  times  a  regular, 
rapid  pulse,  9  of  these  being  an  acceleration  of  the  normal  pace- 
maker rhythm;  1  being  a  case  of  paroxysmal  tachycardia  of  auricular 
origin. 

With  one  exception  all  the  cases  studied  showed  a  valvular  lesion, 
with  accelerated  pulse.  In  the  one  exception  there  was  pidse 
acceleration  without  cardiac  lesion  in  a  postoperative  laparotomy, 
terminating  fatally. 

Of  the  cases  with  pulsus  irregularis,  G  had  a  rapid  pulse  (in  all 
cases  over  100)  and  slight  dyspnea,  but  no  further  symptoms. 
The  other  4  were  seriously  ill.  The  reaction  in  all  cases  was  decisive, 
the  pulse  rate  dropping  from  20  to  (K)  beats  per  minute,  the 
maximum  of  reaction  being  reached  in  twenty  minutes  to  eight 
hours.  In  one  instance,  where  three  doses  of  y^T  g^-  ^ere  given 
during  a  week,  the  maxhnal  reaction  did  not  occur  until  one  hour 
after  the  final  injection  (Fig.  3). 

Of  the  4  serious  cases,  1  on  the  service  of  Dr.  James  D.  Heard, 
at  St.  Francis'  Hospital,  afforded  very  striking  results.  This 
case  has  been  reported  in  detail."  It  will  suffice  to  say  that 
from  a  condition  of  extreme  dyspnea  with  a  totally  irregular 
apex  beat  of  164,  pulmonary  congestion,  enlarged  pulsating  liver, 
and  great  edema  of  the  lower  extremities,  the  patient  was  brought 
in  twenty  minutes  after  the  injection  of  y^  ,y  gr.  to  a  contHtion  of 

'  Loc.  fit. 

'  Cohn,  A.  E.,  and  Heard,  .James  D.,  A  Case  of  Auric\ilar  rihrillatinii  with  Post- 
mnrtoni  Examination,  Ardiives  of  Internal  Medirine,  .Fune,  iniH. 
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comfort,  with  an  apex  beat  of  116.  Four  hours  later  a  second 
injection  of  yyiy  gr.  was  given,  bringing  the  pulse  to  100,  after 
which  the  oral  administration  of  digitalis  was  begun. 

Two  instances  of  pulsus  irregularis  occurred  in  association  with 
pneumonia.  In  both  instances  the  irregularity  antedated  the 
pneumonia — in  the  first  by  ten  years  and  in  the  second  by  three. 
There  was  a  severe  toxemia.  In  the  first  case  jhjy  gr.  of  strophanthin 
reduced  a  pulse  of  160  to  80  in  one  hour.  In  the  second  case  the 
same  dose  caused  a  drop  from  144  to  92  in  the  same  time.  Not- 
withstanding the  strikingly  favorable  results  as  to  the  cardiac 
mechanism,  both  cases  pursued  their  unfavorable  course  to  a  fatal 
termination. 
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Fig.  3.- 


-Showing  progressive  lowering  of  apex  rate  and  pulse  defieit  by  repeated 
injections  of  strophanthin. 


The  last  case  with  occasional  pulsus  irregularis  occurred  on  the 
service  of  Dr.  R.  T.  jNIiller,  Jr.,  at  St.  Francis'  Hospital,  where  he 
had  been  admitted  for  a  gall-stone  operation.  One  paroxysm  of 
pulsus  irregularis  occurred  before  operation,  but  terminatecl  spon- 
taneously. Two  others  occurred  after  operation,  with  an  apex 
rate  of  140  and  great  distress.  In  each  postoperative  instance 
the  normal  rhythm,  at  a  rate  of  76,  was  resumed  within  one-half 
hour  after  administering  ,  ^, ,-,  gr.  strophanthin.  However,  it  is 
difficult  to  say  how  far  these  injections  were  responsible  for  any 
improvement  in  view  of  the  spontaneous  termination  of  the  first 
attack. 

Cases  Presenting  a  Regul.vr  Rhythm.  Of  10  cases  with 
regular  pulse  rate,  3  showed  a  definite  slowing,  though  in  all  the 
circumstances  were  such  as  to  nnike  tlicni  exceptional  cases.    One, 
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a  case  of  advanced  decompensation,  showed  for  a  few  minutes 
only  a  drop  in  rate  of  14;  in  one  the  rate  fell  to  half  of  what  it  had 
been  a  few  moments  before,  but  this  was  speedily  followed  by  a 
rise  in  rate  and  a  fatal  termination;  and  another,  with  paroxysmal 
tachycardia  of  auricular  origin,  resumed  its  normal  rate.  Seven 
were  unaffected  (Fig.  4). 
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Fig.  4. — Case  I.    R.  B.  (regular  rhythms).    Showing  action  of  yio  8^.  strophanthin. 
Effect  very  sHght  and  transitory. 

The  cases  reacting,  all  of  them  atypical,  were  as  follows: 

1.  Paroxysmal  Tachycardia  of  Auricular  Origin.  When  first 
seen  the  attack  had  been  going  on  for  twelve  days.  Apex  rate, 
208  per  minute  and  regular.  Skin  and  mucous  membranes  moder- 
ately cyanotic,  veins  of  the  neck  distended  and  fluttering  rapidly. 
Heart  one  and  one-half  inch  to  the  right  and  four  inches  to  left 
of  midline  in  the  third  interspace,  with  faint  tic-tac  sounds  and 
no  murmurs.  Liver  a  trifle  below  the  costal  border;  slight  pitting 
of  the  skin  over  the  tibite.  Twelve  days  after  the  onset  of  this 
attack  gr.  ,f,j  strophanthin  was  injected,  with  no  effect  on  the 
pulse  rate.  Eleven  days  later,  the  twenty-third  day  of  the  attack, 
gr.  T^V  strophanthin  was  again  administered  at  9.30  p.m.  One  hour 
later  there  was  no  change,  but  when  next  seen  at  8  a.m.  the  following 
morning  the  pulse  was  found  to  be  84,  and  remained  at  this  rate 
thereafter.  The  patient  volunteered  the  information  that  at 
midnight,  following  the  injection,  he  had  felt  a  sudden  relief.  Here 
again  it  is  difficult  to  say  whether  the  sudden  relief  was  due  to 
strophanthin  or  whether  it  was  given  coincidently  with  the  spon- 
taneous cessation  of  the  paroxysm. 

2.  A  patient,  aged  sixteen  years,  female,  with  mitral  insufficiency 
and  advanced  decompensation,  pulse  rate  104  and  regular,  was 
given  gr.  ,;\|  strophanthin.  In  two  hours  the  pulse  rate  had  dropped 
to  84,  but  remained  so  only  for  a  little  while,  and  rose  again  steadily 
until  her  death,  which  occurred  on  the  same  day. 

3.  Ocerdosage.  The  patient,  a  colored  girl,  aged  fourteen  years, 
suffering  with  acute  articular  rheumatism,  endocarditis,  and  peri- 
carditis; pulse  rate  124,  regular  rhytlun.     Weight  eighty  pounds; 
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g^o  gr.  strophanthin  was  administered  at  11  a.m.  x\t  11.15  the  pulse 
was  64  and  of  an  irregular  rhythm  not  determined,  as  there  was 
no  time  to  apply  a  polygraph.  Immediately  after,  Cheyne  Stokes 
breathing  ensued,  the  pulse  rate  rose  again  to  110,  and  at  11.30 
death  occurred.  In  this  case  the  dose  was  too  great  in  proportion 
to  her  body  weight  and  her  serious  condition.  Though  death  seemed 
impending,  there  is  no  doubt  that  the  strophanthin  injection 
materially  hastened  it. 

Conclusions.  1.  The  action  of  strophanthin  administered 
intravenously  is  similar  to  that  of  other  members  of  the  digitalis 
group  administered  orally,  but  far  more  rapid. 

2.  Strophanthin  had,  in  this  series,  a  decisive  effect  in  all  cases 
with  pulsus  irregularis  perpetuus.  Where  the  pulse  rhythm  was 
regular,  it  showed  an  effect  in  only  three  instances  out  of  ten,  and 
this  was  both  slight  and  transitory,  except  for  the  case  of  paroxysmal 
tachycardia. 

3.  In  desperate  cases  of  the  pulsus  irregularis  perpetuus  type, 
strophanthin  administered  intravenously  will  tide  the  ])aticnt  over 
until  digitalis,  orally  administered,  has  time  to  take  effect. 

4.  In  cases  of  the  pulsus  irregularis  perpetuus  type,  the  first 
effects  are  noted  in  twenty  to  thirty  minutes,  though  the  maximum 
may  not  be  apparent  for  seven  or  eight  hours.  This  effect  lasts 
from  three  to  ten  days. 

5.  It  does  not  seem  advisable  to  give  on  any  one  occasion  more 
than  gr.  -^j^,  and  this,  if  repeated,  should  not  be  done  before  forty- 
eight  hours;  yth  gr-  has  given  a  maximum  result.  On  the  other 
hand  it  may  sometimes  take  more  than  -^^  gr.  to  produce  this. 

6.  Two  cases  of  paroxysmal  tachycardia  are  reported  with  stro- 
phanthin administration,  both  followed  by  cessation  of  the  attacks. 
It  is  not  dear,  however,  to  what  extent  the  stroj^hanthin  was 
responsible  for  this  phenomenon. 

REPORT   OF   cases    WITH   IRHEliULAH   RHYTHM. 

Case  I. — Mitral  stenosis;  auricular  fibrillation.  Mrs.  T.  (J. 
(service  of  Dr.  James  D.  Heard.  St.  Francis  Hospital),  white, 
aged  thirty-seven  years.  Complained  of  shortness  of  breath 
and  cough.  A  previous  history  of  chorea  and  acute  rheumatic 
fever.  On  admission  she  had  a  diffuse  precordial  heave — a  rough 
vibrating  thrill — and  a  soft  presystolic  murnuir  rising  in  crescendo 
to  a  booming  first  sound.  Pulmonic  second  sound  greatly  acceler- 
ated. Pulse  was  regiihir  in  rhytlun  and  120  to  the  minute.  Lower 
border  of  the  liver  two  and  one-half  inches  below  the  costal  margin. 
No  edema.  After  two  doses  of  TTlxv  each  of  tincture  of  digitalis, 
she  suddenly  developed  auricular  fibrillation,  which  continued 
until  her  death  five  months  later.  After  a  few  weeks  she  was 
discharged,  with  a  pulse  rate  of  00  and  feeling  comfortable. 
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Two  months  later  she  returned  to  the  hospital  in  an  alarming 
state  of  decompensation — extensive  swelling  of  the  legs  and  abdo- 
men, extreme  orthopnea,  a  cough  with  frothy  blood-tinged  expec- 
toration, and  an  irregular  pulse  of  1(30  to  the  minute,  small  and 
thready.  The  lower  border  of  the  liver  extended  3  inches  below 
the  costal  margin.  There  was  marked  congestion  of  the  pulmonary 
bases  and  the  heart  sounds  too  tumultuous  to  analyze. 

At  11  A.M.  on  the  day  after  her  second  admission  she  received 
TYTT  gr.  strophanthin.  Apex  rate  at  this  time  was  160  per  minute. 
At  11.30  her  apex  rate  had  dropped  to  104  per  minute  and  she  was 
feeling  comfortable.  At  3.30  p.m.  she  received  another  dose  of 
gr.  YYi)'  bringing  her  apex  rate  in  thirty  minutes  more  to  100  per 
minute.  At  this  time  digitalis  was  administered  by  mouth  and 
her  lowered  heart  rate  continued,  aided  by  this  oral  administration. 
She  left  the  hospital  one  month  later  in  comfortable  condition 
and  with  a  heart  rate  of  84.  The  edema  of  her  extremities  and  her 
engorged  liver  did  not  at  once  recede,  but  diminished  slowly  during 
the  ensuing  month. 


100 per  min. 


Fig. 


-Case  II    (normal     rhythm).      Mr.    S.      Showing     spontaneous     reversion 
from  auricular  fibrillation  to  normal  rhythm  before  operation. 


Case  II. — S.,  male,  white,  aged  sixty  years;  gall-stones;  myo- 
carditis; auricular  fibrillation  occurring  in  paroxysms.  Patient  was 
admitted  for  cholecystotomy.  Pulsus  irregularis;  heart  rate  of 
100.  After  three  days  in  the  hospital  his  heart  suddenly  reverted 
to  a  normal  rhythm,  with  a  pulse  rate  of  90.  There  was  nothing 
in  his  treatment  to  explain  this,  save  an  unusually  effectual  enema. 

Operation  ensued  and  was  successfully  completed  without  any 
unfavorable  results.  Twenty-four  hours  after,  he  became  dyspneic 
and  cyanotic,  and  he  again  showed  auricular  fibrillation,  with  a 
heart  rate  of  144.  yjo  gr.  strophanthin  was  at  once  administered 
intravenously.     Within  an  hour  the  pulse  rate  had  dropped  to 
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80  and,  moreover,  had  resumed  a  regular  rhythm.  It  remained 
so  until  the  next  day,  when  auricular  fibrillation  again  was  inaugu- 
rated, with  extreme  distress.  A  similar  dose  was  again  injected 
and  a  drop  not  only  to  the  normal  rate,  but  rhythm  as  well  ensued 
within  an  hour  and  remained  so  until  his  discharge  from  the  hospital 
in  good  condition  one  month  later  (Fig.  5). 

Case  III. — G.  F.,  white,  male,  aged  fifty-four  years.  jMitral 
insufficiency;  myocarditis,  auricular  fibrillation. 

The  patient,  an  attorney,  when  seen  had  had  an  irregular  heart 
action  with  dyspnea  on  exertion  for  four  years,  but  had  been  incap- 
acitated for  only  the  past  four  months.  The  apex  rate  was  168, 
with  slight  pulmonary  congestion,  but  no  signs  of  congestion  in 
other   organs. 

Strophanthin  gr.  y^J)  given  intravenously  resulted  in  a  drop  to 
120  within  one  and  one-half  hours.  Xo  further  strophanthin  was 
given,  and  the  heart  remained  at  this  rate  for  three  days,  when 
digitalis  orally  administered  on  the  first  day  in  doses  f3j  per  day 
began  to  take  efi^ect,  and  one  week  from  the  time  that  he  was  first 
seen  the  heart  rate  was  78  and  the  general  condition  so  improved 
that  he  wanted  to  return  to  work. 


FULSE 

150 
140 
130 
120 
110 
100 

90 

80 

70 

60 

s- 

RO 

=HA 

<Tt 

IN 

^G. 

1 

N 

\ 

\ 

1 

\ 

\ 

\ 

A 

\ 

V 

\ 

" 

*S 

M 

-^ 

y 

s 

-^ 

f 

-V 

A 

s/ 

o 

Sj 
O 

o 

!2 
S 

_« 

:? 

:? 

K? 

W 

ti 

-" 

<s 

03 

-- 

- 

- 

7 

•2' 

M 

r 

- 

- 

- 

SO- 

^ 

5r 

- 

Fio.  6. — Aviricular  fibrillation.     Case    IV.    Showing  pronounco.i  and  rapid  effect 
of  injection  of  ,.'(i  gr.  strophantiiin.     Tlie  curve  represents  the  apex  rate. 

Case  IV. — S.   L.,   female,  white,   aged  twenty  years.     ISIitral 
insufficienrv  and  auricular  fibrillation. 
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She  never  had  rheumatism  or  chorea,  but  had  suffered  with  a 
number  of  attacks  of  sore  throat.  Three  years  ago  she  began  to 
complain  of  shortness  of  breath  on  the  slightest  exertion,  which 
has  continued  with  slight  remission  ever  since. 

On  admission  her  heart  rate  was  120  per  minute,  and  totally 
irregular.  There  were  no  signs  of  secondary  congestion,  and  she 
was  only  moderately  dyspneic.  At  10.25  a.m.  she  received  gV  g^. 
strophanthin  intravenously.  At  12.30  her  heart  rate  had  dropped 
to  60.  A  few  hours  later  it  had  further  dropped  to  55  and  did  not 
begin  to  go  up  again  until  the  third  day  afterward.  Her  condition 
remained  comfortable  throughout  (Fig.  6). 

Case  V. — C.  G.,  Italian,  male,  aged  fifty  years.  Myocarditis, 
with  auricular  fibrillation.  During  the  previous  three  years  he 
had  had  a  number  of  attacks  of  multiple  arthritic  pains,  but  had 
never  been  laid  up.  In  the  past  year  there  have  been  occasional 
attacks  of  shortness  of  breath.  No  further  symptoms.  Venereal 
history  negative. 

On  admission,  pulsus  irregularis;  heart  rate  140.  Heart  outlines 
two  and  a  half  inches  to  the  right  and  four  inches  to  the  left  of  the 
midline  in  the  third  interspace.  Cardiac  respiratory  murmur 
present,  but  no  actual  heart  murmurs.  ^Moderate  cyanosis.  Very 
slight  pitting  over  tibiae.  Three  injections  of  strophanthin  were 
given  (Fig.  3).  ]\Iarch  13,  -^  gr.  reduced  the  heart  rate  in  three 
hours  from  140  to  80,  almost  wiping  out  the  pulse  deficit.  On 
March  17,  the  pulse  having  again  risen  to  100,  y^^  gr.  was  admin- 
istered with  a  drop  to  75  in  fifty  minutes.  On  ^Nlarch  19,  the  pulse 
having  risen  again  to  100,  he  was  given  a  third  injection  of  y^^  gr. 
with  a  drop  in  three  hours  to  68.  He  left  the  hospital  one  month 
later  in  excellent  condition. 

Case  VI.— J.  D.  (service  of  Dr.  Nelson  H.  Clark,  St.  Margaret's 
Hospital),  white,  aged  forty-four  years.  Myocarditis  with  auricular 
fibrillation.  No  history  of  rheumatic  fever,  chorea,  tonsillitis,  or 
any  acute  infection.  Eight  months  ago,  while  at  work,  he  became 
suddenly  short  of  breath,  and  slight  exertion  since  that  time  has 
brought  on  dyspnea. 


Record  of  Treatment. 


Sj'stolic 

Apex. 

Radial. 

blood-pressure 

December  15,    9.45  p.m.       ,      , 

134 

84 

120 

10.05  P.M. 

Strophanthin, 

er.  TO!! 

10.12               .      ,      . 

128 

72 

123 

10.17  p.m.       .      .      . 

132 

54 

130 

10.22  P.M.       .      .      . 

124 

56 

130 

10.27  p.m.       .      .      . 

118 

56 

135 

10.35  p.m.       .      .      . 

120 

52 

132 

10.45  P.M.       .      .      . 

115 

48 

130 
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Apex. 

December  16,    4.25  p.m 126 

4.32  P.M. 

4.38  P.M 110 

4.43  P.M 90 

4.50  P.M 96 

5.00  P.M 94 

December  22,    2.36  pm 104 

2.41  P.M. 

2.46  P.M 100 

2.51  P.M 88 

2.56  P.M 88 

3.01  P.M 8S 

3.06  P.M 80 

3.11  P.M 76 

3.16  P.M 80 

3.21  P.M 82 

3.26  P.M 84 

3.31  P.M 80 


Systolic 

Radial.          blood-pressure 

52                          121 

Strophanthin,  gr.  yj^ 

76                          130 

84                          125 

88                          125 

84                          125 

118 

Strophanthin,  gr.  yj^y 

128 

130 

134 

134 

134 

137 

134 

134 

134 

138 

Case  VIL  — Miss  R.  (service  of  Dr.  Nelson  H.  Clark,  St. 
Margaret's  Hospital),  white,  aged  thirty-eight  years.  ^Mitral  sten- 
osis— auricular  fibrillation — with  a  previous  history  of  rheumatic 
fever.  The  patient  was  a  small,  frail  woman,  very  wretched  on 
account  of  the  nervous  discomfort  produced  by  the  sensation  of 
fluttering  about  her  heart.  INIore  frequent  injections  were  used 
with  her  than  with  any  other  patent.  They  occasioned  her  such 
prompt  relief  that  she  used  to  ask  for  them. 


Systolic 


November    3,    4.30  p.m. 

4.35  P.M. 

4.45  P.M. 

4.50  P.M. 

5.00  P.M. 

5.05  P.M. 

5.13  p.m. 

5.18  P.M. 

5.25  P.M. 

5.30  P.M. 

8.00  P.M. 

9.00  P.M. 
10.00  P.M. 
11  .00  P.M. 
12.00  P.M. 

Novembor  20,  9 .  35  a.m. 
9.40  A.M. 
9  45  A.M. 
9.50  A.M. 
9.55  A.M. 

10.00  A.M. 
11.00  A.M. 

1  00  P.M. 

2  no  P.M. 

3  00  P.M. 


Apex. 

Radial.          blood-pre 

108 

118 

112 

Strophanthin,  gr.  j  j 

90 

88 

84 

78 

76 

76 

74 

82 

70 

80 

80 

132 

96                          65 

Strophanthin,  gr.  -V 

128 

88                          78 

100 

84                          95 

88 

83                          96 

86 

84 

88 

85 

78 

78 

68 
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Eight  more  similar  injections  were  given,  Avith  like  result,  and  the 
patient  to  the  present  time  jjrefers  this  form  of  treatment  to  oral 
administration. 

Case  VIIL— J.  B.,  white,  male,  aged  forty  years.  Coal  miner. 
Auricular  fibrillation,  with  myocarditis.  No  history  of  previous 
infections.  Several  months  previous  to  admission  he  experienced 
shortness  of  breath,  with  a  fluttering  sensation,  while  at  work.  He 
is  quite  comfortable  when  at  rest.  Apex  rate  110;  ^V  strophanthin 
caused  a  drop  in  one  hour  to  84,  the  effect  lasting  for  two  days. 

Case  IX.- — M.  B.,  white,  aged  thirty-six  years.  Lobar  pneu- 
monia, with  grave  toxemia.  Auricular  fil)rillation,  with  a  heart 
rate  of  160.  No  dilatation.  Two  days  before  his  death  he  received 
fiV  gr.  strophanthin,  A\ith  a  drop  in  heart  rate  in  one  hour  to  80. 
The  patient's  condition  remained  iniimi)roved,  and  the  heart  rate 
again  rose  steadily  to  150.  On  the  following  day  he  received  another 
injection,  with  a  similar  drop,  but  in  spite  of  this,  he  became  pro- 
gressively worse,  and  died  the  same  evening. 

Case  X. — A.  S.,  Italian,  aged  thirty-six  years.  Lobar  ])ncumonia, 
with  severe  toxemia  and  dcHruni.  Auricuhir  filirillation,  dating 
back  three  years.  Heart  rate,  144.  Twenty-four  hours  before  his 
death,  which  occured  on  his  third  day  in  the  hospital,  he  received 
gr.  eV  strophanthin.  One  hour  later  the  apex  beat  was  92.  His 
general  condition,  however,  remained  unaffected,  and  with  the 
heart  rate  rising  again  steadily,  he  died  the  same  day. 


cases  with  normal  rhythm. 

Case  I. — R.  B.,  white,  female,  aged  sixteen  years.  Mitral 
insufficiency  and  stenosis.  Pulse  regular,  100  per  minute.  Or. 
y^^  strophanthin  caused  a  drop  of  eight  beats  in  her  pulse  rate. 
It  quickly  rose  again,  and  by  evening  the  rate  was  again  100  (Fig.  4). 

C.\SE  II. — E.  0.,  female,  aged  fourteen  years.  Mitral  insuffi- 
ciency and  stenosis,  with  early  decompensation,  acute  pericarditis, 
a  frail  girl;  heart,  one  and  one-quarter  inches  to  the  right  of  midline 
and  three  and  one-half  inches  to  the  left  in  the  third  interspace. 
Pulse  120,  regular;  occasional  edema  of  the  ankles;  mitral  systolic 
murmur,  pericardial  frictions.  Liver  two  fingers'  breadth  below 
the  costal  border.  Strophanthin  ,;',-,  gr.  produced  no  eft'ect  on 
the  pulse  rate.  Later  she  was  given  tincture  of  digitalis  by  mouth, 
1  dram  a  day,  until  she  took  10  drams  in  all,  when  it  was  discon- 
tinued, owing  to  slight  headache.  The  pulse  at  this  time  showed 
occasional  slowing,  due  to  a  heart-block  which  had  been  induced, 
but  which  disappeared  tAvo  days  after  discontinuing  the  digitalis. 

Case  III. — H.  M.,  aged  sixty  years.  Aortic  insufficiency.  Pulse 
130,  regular.  Strophanthin  Yim  gr.  reduced  the  pulse  rate  from 
130  to  125,  but  within  an  hour  it  had  risen  to  the  original  rate; 
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it  seems  scarcely  reasonable  to  interpret  so  slight  a  difference  as 
the  result  of  the  injection. 

Case  IV. — INIrs.  C,  aged  forty-two  years.  Mitral  insufficiency; 
beginning  of  decompensation;  regular  pulse  rhythm,  120  per 
minute.     Strophanthin  ^-^j  gr.  had  no  effect  upon  her  pulse  rate. 

Case  V. — C.  R.,  male,  aged  forty-two  years.  Mitral  insufficiency; 
pulse  rate  110,  regular;  ^^  gr.  strophanthin  had  no  effect  on  his 
pulse  rate. 

Case  VI. — ]\Irs.  B.,  aged  thirty-five  years.  Seen  after  lapar- 
otomy; temperature  22,  ])ulse  120,  regular  but  weak  and  thready. 
Strophanthin  ^\j  gr.  injected  to  note  any  possible  effect;  the  patient 
was  in  a  serious  condition  at  the  time  it  was  given.  The  injection 
not  only  had  no  effect,  but  the  pulse  continued  to  rise  steadily  to 
ISO,  maintaining  its  regular  rhythm  throughout  until  the  time  of 
her  death,  which  occurred  the  second  day. 

Case  VII. — B.  H.,  male,  aged  forty  years.  Arteriosclerosis; 
myocarditis;  pulse  rate,  100.  No  e^'idences  of  decompensation. 
Dose  used  ^V  gr.     There  was  no  lowering  of  the  pulse  obser\-ed. 

Case  VIII. — F.  B.,  male,  aged  forty-one  years.  Paroxysmal 
tachycardia  of  auricular  origin.  Myocardial  insufficiency.  Pulse 
rate  estimated  by  polygraph,  208  per  minute;  when  seen,  the 
attack  had  lasted  twelve  days,  coming  on  without  apparent  cause 
in  the  middle  of  the  night.  No  history  of  any  previous  infections. 
Skin  and  mucous  membranes  moderately  cyanotic.  Heart  apex 
in  the  fifth  interspace  three  and  a  quarter  inches  from  the  mid- 
line. No  murmurs  present;  liver  border,  one  finger  breadth  belov 
the  costal  margin.  Strophanthin  ,5^7  gr.  injected  without  efi'ect. 
Edema  of  the  legs  came  on;  the  apex  of  the  heart  extended  out 
from  the  midline  an<l  the  liver  gradually  went  down  to  the  level 
of  the  umbilicus.  Eleven  days  after  the  first  injection  a  second 
injection  of  7-^7  gr.  was  given  at  9.30  p.m.  Two  hours  later  no 
change  had  been  noticed;  when  next  seen,  on  the  following  morning, 
the  pulse  rate  was  <S4  to  the  minute  and  regular.  It  remained  so 
for  the  rest  of  his  stay  in  the  hospital.  While  it  is  not  known  at 
what  time  the  drop  in  pulse  rate  began,  the  patient  stated  that 
at  midnight  following  his  injection  he  experienced  a  sudden  relief, 
and  the  change  in  rate  ])robably  occurred  suddenly  at  this  time. 

Case  IX. — A.  M.,  female,  aged  twenty  years.  Mitral  insuffi- 
ciency, with  advanced  decomjxMisation.  Had  not  inipro\"ed  to 
any  extent  under  oral  aihninistrations  of  digitaHs.  although  she 
had  received  in  all  eight  drachms  of  the  tincture.  With  the  onset 
of  nausea,  digitalis  was  discontinued.  She  contiiuied  uninii)ro\ed 
and  gradually  weaker  and  more  dyspneic.  Two  we(>ks  following 
the  discontinuance  of  digitalis,  and  at  a  time  when  she  ai)peared 
to  be  growing  extremely  weak,  she  was  given  an  injection,  j^^^  gr. 
strophanthin.  'i'he  pulse  rate  at  the  time  of  giving  the  stophanthin. 
was  101,  and  an  ixaniination  made  an  hour  subsequently  showed 
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that  the  pulse  rate  had  dropped  to  80,  but  within  eight  hours  it 
had  risen  again  and  death  occurred  on  the  same  day.  Although 
no  records  were  made  with  the  polygraph,  there  is  little  doubt 
that  most  of  the  apparent  slowing  in  this  instance  was  due  to  the 
production  of  extrasystoles. 

Case  X. — C.  \V.,  colored,  aged  fourteen  years.  Endocarditis; 
pericarditis;  acute  articular  rheumatism.  Patient  when  seen  was 
sitting  up  in  bed,  gasping  and  very  weak:  pulse  rate  was  regular, 
and  124  to  the  minute.  It  was  decided  to  give  her  an  injection  of 
^V  gr-  strophanthin,  with  the  fatal  effect  observed  in  the  previous 
discussion. 


THE  VALUE  OF  COLONIC  INFLATION  IN  THE  DIAGNOSIS  OF 
CHRONIC    APPENDICITIS.' 

By  Edward  H.  Goodman,  M.D., 

ASSOCIATE    IN    MEDICINE,   UNIVERSITY    OF    PENNSYLVANIA,   PHILADELPHIA, 

AND 

Charles  W.  Llders,  ^M.D., 

CYNWYD,    PENNSYLVANIA. 

The  frequent  association  of  chronic  inflammation  of  the  appendix 
with  persistent  gastro-intestinal  disturbances  is  being  more  and 
more  recognized,  but  the  diagnosis  of  chronic  or  subacute  a{)pen- 
dicitis  is,  nevertheless,  a  matter  of  no  little  difficulty,  particularly 
in  those  cases  which  have  had  no  history  of  a  previous  acute  attack. 
In  many  instances,  pain  in  the  right  iliac  fossa,  either  spontaneous 
or  induced  by  pressure,  furnishes  the  clue  to  the  diagnosis,  but  in 
many  other  instances  there  is  an  absence  of  this  feature,  the  chief 
symptom  being  abdominal  pain  of  more  or  less  definiteness.  Grant- 
ing that  there  is  well-marked  pain  in  the  right  iliac  fossa,  one  is 
still  not  justified  in  concluding  that  the  cause  of  the  pain  is  ap])en- 
dicular  in  f)rigin,  without  excluding  disease  of  organs  situated  in 
the  right  upper  and  lower  quadrant  of  the  abdomen,  notably  the 
Eallopian  tube,  ovary,  kidney,  and  gall-bladder,  a  matter  at  times 
beset  with  difficulty. 

The  frequent  occurrence  of  latent  appendicitis  and  the  difficulty 
attending  its  diagnosis  has  led  Bastedo  to  advance  a  new  test, 
the  dilatation  test,  in  order  to  determine  the  presence  of  chronic 
appendicitis.  He  passes  a  colon  tube,  eleven  or  twelve  inches, 
into  the  rectum  and  injects  air  by  means  of  an  atomizer  bulb. 
"If,   as  the  colon  distends,  pain   and  tenderness  to  finger-point 

1  Read  at  a  meeting  of  the  American  Gastro-entcrological  Society,  Atlantic  City, 
June  22  and  23,  1914. 
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pressure  become  apparent  at  McBurney's  point  there  is  appendi- 
citis," to  use  Bastedo's  own  words.^ 

The  test  is  not  needed  in  an  acute  appendicitis  and  is  not  required 
in  an  undoubted  chronic  case,  but  the  indication  for  the  method  Hes 
in  individuals  with  persistent  digestive  and  abdominal  disturbance 
for  which  no  cause  can  be  found.  Also  in  distinguishing  between 
right-sided  pelvic  inflammation  and  an  inflamed  appendix  the  test 
is  said  to  be  of  assistance.  Bastedo  concludes  his  article  with  the 
statement:  "In  the  use  of  the  test  during  the  last  four  years  we 
have  had  no  case  in  which  the  test  was  positive  and  the  operation 
findings  negative.  But  in  two  out  of  all  our  cases  the  negative 
finding  of  the  test  was  followed  within  six  months  by  a  typical 
attack  of  ap])endicitis,  and  the  test  was,  therefore,  presumably 
at  fault.  Several  times  in  the  early  days  of  the  test  surgeons 
operated  for  a  suspected  appendicitis,  though  the  test  was  negative, 
and  in  every  such  case  the  appendix  was  found  normal." 

Such  promise  of  an  easy  method  of  diagnosis  has  led  subsequent 
observers  to  study  the  test,  among  them  being  Dreyer,''  Rost,^. 
Slawinski,""  and  most  recently  Hertz.*^  The  last-named  is  particu- 
larly enthusiastic  and  agrees  with  Bastedo,  to  wit,  that  the  test  is 
an  almost  infallible  means  of  diagnosing  chronic  appendicitis.  He 
warns  against  its  use  in  cases  of  acute  inflammatory  disease  of  the 
appendix  unless  the  surgeon  is  prepared  to  operate  at  once,  as  there 
is  imminent  danger  of  tearing  adhesions  or  causing  a  diseased 
appendix  to  perforate. 

Hertz  has  shown  that  the  only  stimulus  to  visceral  pain  is  dis- 
tention, but  so  long  as  the  colon  is  healthy  the  pain  appears  no 
sooner  in  the  appendix  than  in  the  rest  of  the  colon.  If  there  is 
inflammation  of  the  appendix  there  is  an  increased  response  to 
the  pain  stimulus  of  visceral  distention,  pain  is  much  more  rapidly 
produced,  and  as  a  result,  local  pain  and  tenderness  are  observed 
in  the  right  iliac  fossa.  Adhesions  do  not  seem  to  be  the  main 
factor  in  the  production  of  the  pain,  as  some  cases  exhibited  typical 
pain  without  these  being  present. 

Rost^  claims  that  the  test  is  not  a  specific  one  for  appendicitis, 
but  that  the  coudition  of  the  lower  bowel  may  be  similarly  recog- 
nized by  the  |)ain  which  follows  colonic  inflatiou.  He  (juotes,  as 
exemplifyiug  this  contention,  a  case  of  cecuui  mobile,  which  after 
a  fixation  of  the  cecum  experienced  no  pain  on  inflation,  and  a 
case  of  pain  in  the  left  iliac  fossa  which  was  shown  at  operation 
to  be  due  to  chronic  adhesions. 

Slawinski**  has  made  use  of  the  method  for  some  time  and  sug- 
gests that  it  be  called  Bastedo's  test. 

*  Ameh.  Jour.  Med.  Sri.,   1911,  rxlii,  11. 

»  Miinch.  mcd.  Woch.,  1912,  p.  184.-).  *  Ibid.,  1912,  p.  2055. 

» Ibid.,  1912,  p.  2055.  •  Lancet,  1913,  i.  816. 

'  Loc.  cit.  '  Loc.  cit. 
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The  preciseness  of  the  results  claimed  for  colonic  inflation  has 
induced  us  to  study  the  patients  admitted  to  the  Presbyterian 
Hospital  during  the  past  year. 

The  technique  employed  was  as  follows:  The  patient  being  in  a 
recumbent  position,  a  rectal  tube,  well  greased,  is  introduced  into 
the  rectum  for  a  distance  of  about  three  inches.  (It  is  unnecessary 
to  insert  the  tube  as  far  as  eleven  or  twelve  inches  as  recommended 
by  Bastedo).  After  the  tube  has  been  introduced  the  patient 
lies  on  his  back,  an  atomizer  bulb  is  attached  to  the  free  end  of 
the  tube,  which  is  brought  up  between  the  legs  and  air  is  slowly 
pumped  in.  In  individuals  with  no  appendicular  disease  there  is 
no  pain  apart  from  a  feeling  of  fulness  in  the  lower  bowel,  with  at 
times  a  sensation  as  if  defecation  was  imperative. 

In  patients  suffering  from  appendicitis  it  is  claimed  that  there 
is  an  almost  immediate  complaint  of  spontaneous  pain  in  the 
right  iliac  fossa,  much  exaggerated  by  finger-point  pressure.  In 
those  cases  of  appendicitis  with  epigastric  pain,  pain  is  not  com- 
plained of  in  the  epigastrium,  but  in  the  right  iliac  fossa,  and  in 
cases  with  pain  located  in  this  region  the  discomfort  is  intensified. 
At  times  pain  on  pressure  over  the  distended  cecum  induces  pain, 
not  over  McBurney's  point,  but  also  in  the  epigastrium  as  well; 
this  phenomenon  being  only  seen,  however,  when  epigastric  pain 
has  been  a  preexisting  symptom.  Aaron^  has  already  described 
as  a  sign  of  chronic  appendicitis  epigastric  pain  which  follows 
pressure  in  the  right  iliac  fossa. 

While  pursuing  our  studies  it  was  deemed  advisable  to  examine 
every  patient  admitted  to  the  medical  ward,  provided  he  com- 
plained of  no  abdominal  distress.  By  doing  this  we  collected 
about  seventy-five  cases,  presumably  normal,  so  far  as  the  appendix 
was  concerned,  and  in  none  was  pain  complained  of  in  the  right 
iliac  fossa  following  inflation.  We  feel  that  this  number  of  cases 
justifies  the  belief  supported  by  the  experience  of  Bastedo  and  of 
Hertz  that  normal  individuals  do  not  have  what  may  be  called 
positive  tests.  We  therefore  discontinued  our  observations  on 
control  cases. 

In  studying  the  abdominal  cases  admitted  to  the  hospital,  our 
work  was  much  facilitated  by  the  ready  willingness  of  the  various 
chiefs  of  the  Presbyterian  Hospital,  who  at  all  times  gladly  i)laced 
their  material  at  our  disposal.  We  cannot  express  too  strongly 
our  appreciation  of  the  many  courtesies  extended  by  Drs.  Hodge, 
Rodman,  Jopson,  Shoemaker,  and  Girvin,  in  whose  wards  many 
of  the  operative  cases  were  observed. 

Our  results  briefly  put  are  not  in  accordance  with  those  of  other 
writers.  There  have  been  in  our  series  of  positive  tests  3  cises 
which  have  had  no  indication  of  appendicular  lesion;  notably  1 

'  Jour.  Anipr.  Mod.  Assor.,  1913,  Ix,  350. 
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case  of  cholelithiasis,  1  of  nephritis  (signs  present  one  day,  absent 
the  next;  patient  later  died  of  uremia),  and  1  of  right-sided  pneu- 
monia, with  pain  in  the  right  iliac  fossa. 

Of  the  negative  cases,  7  had  appendices  chronically  inflamed 
and  bound  down  by  adhesions  and  5  were  suffering  with  acute 
appendicitis. 

Salpingitis,  in  our  experience,  does  not  give  typical  pain  in 
the  right  side.  It  is  true  that  pain  is  complained  of,  but  it  is  low 
down  in  the  abdomen  and  not  in  the  region  of  McBurney's  point. 
We  have  felt  that  the  sign  may  have  some  value  in  distinguishing 
between  this  condition  and  appendicitis. 

Conclusions.  1.  Inflation  of  the  colon  is  an  equivocal  means 
of  diagnosing  chronic  appendicitis.  Some  cases  have  negative 
tests  and  some  have  positive;  there  seems  to  be  no  constancy  in 
the  result  obtained. 

2.  In  acute  appendicitis  the  method  should  not  be  employed. 
It  is  rarely  necessary  as  a  diagnostic  aid,  as  the  results  are  uncertain 
and  the  risk  of  injurying  the  intestine  is  too  great. 

3.  The  method  should  not  be  considered  useless,  however,  for 
at  times  the  diagnosis  has  been  materially  strengthened  by  its 
employment,  and  operation  has  later  shown  the  wisdom  of  our 
faith  in  the  result  obtained.  Inflation  of  the  colon,  however, 
should  be  regarded  merely  as  an  aid  in  the  diagnosis,  history  and 
physical  examination  being  far  more  valuable. 

4.  We  have  seen  no  positive  reactions  in  normal  individuals. 

5.  The  test  is  in  no  sense  pathognomonic  of  chronic  appendicitis. 


DUODENAL  ALIMENTATIONS.^ 
By  William  Gerry  Morgan,  M.D., 

WASHINGTON,    D.    C. 

Perhaps  the  best  of  the  many  excellent  things  which  Einhorn 
has  contributed  to  the  science  and  practice  of  medicine  is  the 
duodenal  tube  and  its  practical  application  to  the  relief  of  certain 
disorders  of  the  alimentary  tract.  Duodenal  alimentation  has 
been  practised  during  the  past  four  years  by  an  increasing  number 
of  medical  men  throughout  the  United  States,  Canada,  and  Europe, 
and  wherever  it  has  been  intelligently  carried  out  it  has  gained  a 
permanent  place  in  the  treatment  of  suitable  cases.  Whenever 
duodenal  alimentation  has  failed  it  has  been  due,  in  my  opinion, 

'  Read  \>y  invitation  before  the  Pittsburgh  CoUogo  of  Physicians,  February  26, 
1914. 


morgan:  duodenal  alimentations  361 

to  one  of  two  causes,  which  liave  ever  in  the  past  operated  to  bring 
into  temporary  discredit  many  excellent  methods  of  instrumenta- 
tion, namely,  inappropriate  application  or  faulty  technique. 

The  demands  which  duodenal  alimentation  satisfy  and  which 
give  it  the  right  to  a  permanent  place  in  medical  means  and  measures 
are  the  almost  complete  rest  of  the  stomach,  with  lessened  activity 
of  the  duodenum,  and  the  supplying  of  sufficient  calories  for  main- 
taining the  individual's  nitrogen  balance  and  body  weight.  No 
other  method,  except  feeding  into  the  stomach  itself,  is  capable 
of  sustaining  life  for  more  than  short  periods  of  time.  I  have 
often  fed  patients  continuously  and  exclusively  for  four  weeks  by 
this  method,  and  in  one  instance  the  patient  was  so  fed  for  five 
weeks  without  during  this  period,  once  removing  the  tube,  and  with 
a  gain  of  five  pounds  in  weight.  This  patient  had  had  recurrent 
symptoms  of  duodenal  ulcer  during  several  years  pre\iousl3',  and 
had  been  treated  with  more  or  less  temporary  benefit  in  several 
of  the  large  cities  of  Europe  before  coming  to  America.  She  had 
had,  now  and  then,  quite  pronounced  hemorrhages  from  the  bowel, 
accompanied  by  some  sjTiiptoms  of  collapse.  Her  other  symptoms 
were  also  more  or  less  typical.  After  the  removal  of  the  duodenal 
tube  she  quite  rapidly  resumed  her  normal  diet  and  accustomed 
round  of  duties,  and  has  remained  in  good  health  during  the  two 
years  which  have  elapsed  since  the  termination  of  the  treatment. 

This  case  is  only  one  from  a  large  number  of  similar  cases,  and 
is  cited  to  answer  two  oft-repeated  questions,  to  wit:  whether 
this  method  is  suitable  in  duodenal  ulcer  cases,  and  whether  there 
is  danger  in  leaving  the  tube  in  situ  over  long  periods  of  time. 

The  principal  field  of  usefulness  for  duodenal  feeding  is  in  the 
treatment  of  gastric  and  duodenal  ulcers,  but  it  may  be  and  is 
used  with  equal  benefit  in  pylorospasm  from  any  cause,  provided 
the  bucket  can  be  gotten  through  the  pylorus.  The  relief  from  pain 
afforded  some  of  these  patients  is  almost  as  marked  as  that  afforded 
by  hypodermic  medication. 

There  is  another  class  of  very  trying  cases  in  which  this  method 
of  feeding  acts  most  happily — namely,  gastroptosis  and  gastrectasis 
with  or  without  ischochymia,  in  which,  owing  to  the  low  position 
of  the  stomach  or  to  atony  of  its  musculature,  the  stomach  is  in- 
capable of  propelling  the  food  on  into  the  duodenum  with  sufficient 
rapidity  to  sui)ply  the  body  needs.  These  patients  rarely  fail  to 
respond  promptly  to  duodenal  feeding  if  properly  carried  out. 

I  am  treating  duodenal  catarrh  by  inserting  the  duodenal  tube, 
and  after  washing  the  mucosa  with  water  I  allow  500  c.c.  of  a 
1  to  500  solution  of  argyrol  to  flow  in  more  or  less  rapidly  so  as  to 
distend  the  gut.  Two  or  three  such  treatments  repeated  at  intervals 
of  three  or  four  days  rarely  fail  to  relieve  these  patients. 

In  several  cases  of  inoperable  cancer  of  either  the  cardia  or  the 
pylorus,  accompanied  by  increased  pain  during  and  after  meals, 
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[  have  been  able  to  pass  the  tube  into  the  bowel  and  institute 
duodenal  feeding,  with  marked  relief,  for  some  time.  In  such 
cases  we  must  be  careful  not  to  leave  the  tube  in  situ  until  the 
stenosis  reaches  a  degree  where  it  becomes  impossible  to  withdraw 
it  on  account  of  the  size  of  the  gold  bulb. 

Another  class  of  cases  in  which  duodenal  feeding  may  often 
prove  of  benefit  is  the  severe  vomiting  of  pregnancy.  This  method 
should  at  least  be  tried  before  resorting  to  more  extreme  measures. 
The  only  difference  in  applying  this  treatment  in  these  cases  is 
that  the  duodenal  tube  should  be  somewhat  longer  and  so  be 
introduced  far  down  in  the  jejunum.  I  have  tried  this  in  only  one 
case,  and  it  proved  successful  to  the  extent  that  we  were  able  to 
tide  the  patient  along  until  the  fetus  was  \'iable,  thus  enabling 
the  mother  to  give  birth  to  a  living  child. 

Einhorn  is  using  duodenal  feeding  in  cirrhosis  of  the  liver 
and  has  noted  some  striking  results  therefrom,  a  report  of  which 
he  gave  in  an  excellent  paper  which  he  read  before  the  sixteenth 
annual  meeting  of  the  American  Gastro-enterological  Association. 
I  quote  the  summary  with  which  Einhorn  closed  his  paper :  "  During 
duodenal  alimentation  in  all  the  six  patients  the  liver  became 
markedly  smaller  (already  after  two  or  three  days),  assuming  a 
size  almost  normal.  In  four  patients  the  result  was  lasting.  In 
one,  however,  a  few  days  after  the  termination  of  feeding  the  liver 
began  to  grow  larger,  while  in  another  patient  with  pure  cirrhosis 
and  dilated  heart  the  size  of  the  liver  quickly  assumed  its  original 
large  proportions.  The  influence  of  duodenal  feeding  was  in  this 
case  very  marked  but  not  lasting. 

"My  experience  thus  far  justifies  me  in  the  conclusion  that 
duodenal  alimentation  contributes  greatly  toward  diminution  of 
the  functional  work  of  the  liver.  This  rest  treatment  for  the  latter 
organ  is  of  benefit,  whenever  it  is  considerably  impaired.  The 
cirrhosis  of  the  liver  and  allied  conditions  accompanied  principally 
by  swelling  of  the  hepatic  tissues  form  a  field  in  which  duodenal 
alimentation  may  be  applied  apparently  to  a  great  advantage." 

In  idiopathic  hyperchlorhydria,  which  resists  all  other  measures, 
duodenal  feeding  usually  affords  relief  by  reducing  the  h\'per- 
sensitiveness  of  the  gastric  mucosa.  In  these  cases  the  treatment 
should  be  prolonged  for  three  or  four  weeks  to  secure  permanent 
results. 

Another  important  use  I  have  made  of  the  duodenal  tube  is  in 
the  treatment  of  amebic  dysentery.  For  a  long  time  ipecacuanha 
has  been  recgnized  as  the  most  powerful  medicament  in  the  treat- 
ment of  amebic  dysentery.  It  has,  however,  always  been  difficult 
to  administer  this  drug  in  sufficient  amounts  to  effect  a  cure  on 
account  of  its  emetic  action.  By  introducing  the  tube  well  down 
into  the  gut  and  forcing  an  emulsion  of  ipecacuanha  through  it 
a  sufficient  dosage  may  be  administered  to  check  the  action  of  the 
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ameba  coli  in  the  gut,  and  thus  in  some  cases  cure  the  disease.  It 
is  often  necessary  to  repeat  the  dose  several  times  at  intervals 
covering  a  period  of  several  weeks  to  finally  control  the  disease. 
Rarely,  if  ever,  has  vomiting  been  induced  by  the  ipecacuanha 
when  given  through  the  duodenal  tube.  It  is  necessary  to  prepare 
the  patient  for  this  treatment  by  giving  a  sharp  purge  the  day 
before  and  limiting  the  food  to  liquids.  After  administering  the 
ipecacuanha  it  is  wise  to  have  the  patient  remain  in  bed  for  the 
ensuing  twenty-four  hours.  After  considerable  experience  with 
this  method,  and  with  emetin  given  hypodermically,  I  feel  that 
perhaps  the  duodenal  tube  method  is  as  reliable  as  the  hypodermic 
method,  and  the  duration  of  treatment  is  likely  to  be  shorter. 
Another  point  in  favor  of  the  duodenal  tube  is  that  the  patient 
can  readily  be  taught  to  give  it  to  himself  should  the  case  prove 
stubborn,  necessitating  several  repititions  of  the  procedure. 

In  the  light  of  maturer  experience  in  the  treatment  of  an:ebic 
dysentery  by  emetin  which  Dr.  Vedder,  of  the  I'nited  States  Army, 
has  had,  the  results  of  which  are  set  forth  in  his  splendid  article,'- 
the  following  conclusions  may  be  drawn:  Emetin  has  the  power 
to  kill  the  vegetable  ameba  in  the  tissues,  but  has  no  effect  on  the 
entameba  hystolytica,  since  they  still  persist  in  the  stools  of  in- 
dividuals who  have  had  a  thorough  course  of  treatment  with 
emetin;  whereas  the  ipecacuanha  given  through  the  duodenal 
tube  destroys  the  entameba  hystolytica  in  the  intestinal  tract, 
bilt  has  very  little  effect  on  the  ameba  in  the  tissues.  Therefore, 
it  would  seem  that  the  best  results  might  be  secured  by  the  use  of 
the  combined  methods,  to  wit:  giving  the  emetin  hypodermically 
in  small  daily  doses  and  giving  the  ipecacuanha  through  the  duodenal 
tube  once  or  twice  a  week  for  several  doses. 

As  I  have  already  mentioned  the  fundamental  indication  calling 
for  the  use  of  the  duodenal  tube  is  rest  for  the  stomach  and 
duodenum.  Therefore  all  those  bodily  conditions  which  are  bene- 
fited by  putting  this  part  of  the  alimentary  tract  in  splints  call  for 
this  method  of  treatment.  The  second  indication  for  the  use  of  the 
duodenal  tube  is  for  the  admhiistration  of  foods  or  mcflicine  in 
such  amounts  as  would  otherwise  be  rejected  by  the  stomach. 
The  third  indication  is  to  secure  duodenal  contents  for  examination 
to  aid  in  diagnosing  certain  disorders  of  the  digestive  system  beyond 
the  stomach. 

As  to  the  limits  of  usefulness  of  duodenal  alimentations,  it  may 
briefly  be  said  that  they  will  be  determined  by  the  dictates  of  the 
rules  which  apply  to  other  methods  used  in  such  cases. 

Contra-indications  to  the  use  of  duodenal  tube  are  few:  for 
instance  those  cases  where  the  degree  of  stenosis  is  such  that  the 
bulb  does  not  readily  pass  the  obstruction,  and  in  those  rare  cases 

*  Jour.  Amer.  Med.  Assoc,  February  14,  1914, 
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where  there  is  such  hj-persensitiveness  of  the  mucosa  of  the  throat 
as  to  induce  constant  retching  and  pain.  Now  and  then  we  find 
an  individual  whose  duodenal  mucosa  is  so  hypersensitive  that 
each  feeding  causes  purging  regardless  of  the  kind  of  food  adminis- 
tered.   Happily  these  cases  are  rarely  met. 

In  those  cases  where  the  pylorospasm,  from  whatever  cause, 
has  persisted  so  long  as  to  impair  the  patient's  general  health  to  a 
degree  demanding  immediate  relief  of  the  stenosis,  we  should 
advise  operative  interference. 

In  this  connection  I  wish  to  say  that  moderate  hemorrhage  from 
the  esophagus,  the  stomach,  or  the  duodenum  is  no  contra-indication 
to  the  employment  of  the  duodenal  tube. 

Einhorn's  apparatus  consists  of  a  small  gold  bucket  perforated 
by  several  small  openings,  and  capable  of  being  taken  apart  for 
the  purpose  of  cleaning:  a  rubber  tube  of  small  caliber  leading  to 
the  bucket;  a  rubber  pet-cock  and  a  feeding  table,  an  ingenious 
arrangement  which  rests  over  the  glass  of  nourishment  so  that 
the  food  may  be  drawn  up  through  one  tube  into  a  glass  syringe, 
and  by  manipulation  of  the  pet-cocks  be  forced  slowly  into  the 
tube  connecting  with  the  duodenal  tube,  without  disconnecting 
the  syringe. 

The  technique  is  as  follows:  At  night  the  patient  with  the  aid  of 
water  swallow^s  the  duodenal  tube.  During  the  night  the  bucket 
will  usually  pass  into  the  duodenum.  I  ha^•e  found  it  is  well  to 
give  one-half  grain  of  codein  one  hour  before  the  tube  is  introduced, 
to  allay  the  spasm  of  the  throat  and  to  insure  a  quiet  night's  rest. 
The  second  line  on  the  tube  is  supposed  to  be  at  the  incisor  teeth, 
the  bucket  is  at  the  pylorus,  and  when  the  third  mark  has  reached 
the  teeth  the  end  of  the  tube  is  probably  in  situ,  well  down  in  the 
duodenum.  When  this  is  accomj)lished  the  tube  is  allowed  to 
remain  in  ])lace  during  the  entire  course  of  treatment.  During 
the  first  twenty-four  hours  some  of  the  patients  have  been  some- 
what uncomfortable  from  sore  throat,  due  to  the  presence  of  the 
tube  in  the  throat;  but  this  has  never  been  severe  enough  to  occa- 
sion the  withdrawal  of  the  tube  on  this  account,  and  usually  in 
from  twenty-four  to  forty-eight  hours  they  have  become  accustomed 
to  it  and  do  not  mind  it. 

How  can  we  tell  that  the  tube  is  through  the  i)ylorus?  By 
slight  traction  a  resistance  is  felt  if  the  tube  is  in  the  duodenum; 
asjjirations  through  the  tube  with  a  glass  syringe  bring  typical, 
golden-yellow,  duodenal  juice  of  neutral  or  feebly  alkaline  reaction 
and  not  acid  gastric  juice;  lastly,  if  tiie  patient  is  given  a  glassful 
of  milk  and  water  to  drink,  and  if  aspiration  is  inuuediately  per- 
formed, the  milky  solution  will  not  be  returned  through  the  tube 
if  the  end  is  in  the  duodenum,  as  it  would  were  it  still  in  the  stomach. 

The  feedings  are  given  at  two-hour  intervals  during  the  day. 
The  food  which  has  i)cen  most  satisfactor\'  is  a  mixture  of  milk, 
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raw  eggs,  and  sugar  of  milk.  Not  infrequently  individuals  are  met 
in  whom  eggs  are  not  tolerated;  in  these  patients  eggs  j)roduce 
distress  after  the  feeding,  and  if  persisted  in  give  symi)toms  of 
acute  ptomain  poisoning.  The  amount  of  food  which  should  be 
given  at  a  feeding  is  from  150  c.c.  to  300  c.c.  of  milk,  one  raw  egg, 
and  15  gm.  of  sugar  of  milk.  It  is  wise,  however,  to  begin  with 
smaller  quantities,  100  c.c.,  and  work  up  to  the  full  amount  as 
soon  as  possible. 

It  is  important  that  the  feedings  simulate  nature's  method  as 
nearly  as  possible,  and  to  this  end  the  food  must  be  heated  and 
strained  and  then  given  slowly  through  the  tube.  Under  ordinary 
circumstances  the  stomach  performs,  among  its  other  duties,  the 
function  of  withholding  food  from  the  duodenum  until  of  a  correct 
temperature.  Too  hot  foods  are  cooled  and  cold  foods  are  not 
propelled  from  the  stomach  until  they  are  warmed  to  the  body 
temperature.  It  is  important  to  bear  this  in  mind  in  undertaking 
duodenal  feeding,  as  the  duodenum  is  most  sensitive  to  variations 
in  temperature,  reacting  to  each  shock,  as  well  as  to  too  rapid 
administration  of  food,  by  causing  a  feeling  of  nausea,  discomfort, 
restlessness,  clammy  perspiration,  etc.  After  each  feeding  the 
duodenal  tube  must  be  carefully  cleaned  by  forcing  a  syringeful 
of  water  through  it,  followed  by  a  syringeful  of  air,  after  which 
the  pet-cock  is  closed  before  the  syringe  is  disconnected.  Failure 
to  keep  the  tube  clean  will  result  in  its  becoming  entirely  blocked 
by  a  trough  coagulum  of  milk  and  egg,  which  will  necessitate  fre- 
quent and  annoying  withdrawal  of  the  tube. 

As  previously  reportefl,  the  first  two  cases  which  I  treated  by 
the  duodenal  method  of  feeding  were  unable  to  take  a  sufficient 
quantity  of  nourishment  at  a  feeding  without  producing  untoward 
symptoms  of  nausea  and  distress,  and  therefore  I  modified  the 
method  in  the  following  manner:  Instead  of  the  syringe  I  make 
use  of  the  gravity  and  drop  method,  as  in  giving  salt  solution  by 
the  Murphy  method.  The  duodenal  tube  is  connected  to  a  tube 
leading  from  a  pint  irrigating  jar,  and  the  flow  regulated  so  that  the 
300  c.c.  used  at  a  feeding  takes  about  twenty-five  minutes  to  pass 
through.  The  milk  may  be  kept  warm  by  having  the  conducting 
tube  pass  through  hot  water  or  under  a  hot-water  bag,  etc. 

During  the  period  of  duodenal  feeding,  in  order  to  increase  the 
amount  of  fluids  supplied  to  the  body,  normal  salt  solution  maj'  be 
given  every  day  by  the  drop  method  through  the  rectum. 

Case  I. — Aaron  S.,  aged  forty-nine  years;  night  watchman. 
Family  history  negative.  No  history  of  venereal  disease.  Healthy 
up  to  six  years  ago,  when  the  symptoms  for  which  he  later  came 
to  me  made  their  appearance.  At  that  time  a  diagnosis  of  biliary 
colic  was  made  by  another  physician  and  the  gall-bladder  was 
opened  and  drained.  No  gall-stones  or  other  disease  was  found. 
Later  on,  the  symptoms  still  persisting,  appendectomy  was  done, 
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with  no  relief.  He  first  came  to  me  in  the  early  part  of  January, 
complaining  of  burning  pain  in  the  stomach,  coming  on  three  or 
four  hours  after  meals,  and  which  was  relieved  by  the  taking  of 
food  or  alkalies.  He  had, also  acid  regurgitation.  The  physical 
examination  was  negative  except  for  a  spot  of  tenderness  on  pressure 
over  the  lower  right-hand  quadrant  of  the  epigastrium.  The  thread 
test  was  positive  for  gastric  ulcer,  showing  a  blood-stain  50  cm. 
from  the  incisors.  The  .r-ray  report  was  as  follows:  "There  is  a 
deformity  of  the  duodenal  cap  which  is  probably  spasmodic  in 
origin.  A  six-hour  residue,  which  is  due  to  pylorspasm.  These 
fi;i'li.igs  are  confirmatory  of  ulcer  of  the  stomach." 


Fig.  1.— Case  L     Mr.  A.  S. 


On  January  15  the  patient  was  put  upon  duodenal  feeding,  which 
was  maintaine'd  continuously  for  eighteen  days.  At  the  end  of  the 
first  twenty-four  hours  all  the  gastric  symptoms  had  disappeared;  a 
few  days  after  the  withdrawal  of  the  tube  he  was  able  to  resume 
a  practically  normal  diet,  excluding  only  the  more  irritating  articles 
of  food.    At  the  present  time  he  is  entirely  free  from  symptoms. 

Case  H. — Herbert  H.,  aged  twenty-five  years;  single;  private 
secretary.  Family  history  negative.  No  venereal  history.  Had 
an  attack  of  jaundice  six  years  ago  lasting  one  month.  When  he 
came  under  my  observation  he  had  been  suffering  for  two  months 
from  an  acute  severe  pain  beneath  the  inner  half  of  tlu>  right  costal 
border,  which  extended  through  to  the  right  scapula,  coming  on 
about  two  hours  after  lunch.  The  chest  organs  were  normal,  so 
also  were  the  liver  and  kidneys.     There  was  a  tender  jxiint  on 
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pressure  beneath  the  inner  half  of  the  right  costal  arch.  The 
thread  test  was  positive  for  duodenal  ulcer,  showing  a  stain  57  cm. 
from  the  incisors.    The  .r-ray  report  was  as  follows : 

"The  absence  of  a  well-defined  cap  in  three  sets  of  radiograms 
and  the  rapid  emptying  of  the  stomach  are  confirmatory  of  duodenal 
ulcer."  The  i)atient  was  j)ut  on  diioilenal  feeding  for  t^Ao  weeks, 
at  the  end  of  which  time  all  symptoms  had  disappeared.  Two 
weeks  after  the  withdrawal  of  the  tube  he  was  eating  a  liberal, 
though  soft  diet,  and  has  remained  well. 


Fig.  2.— Case  II.     Mr.  H.  R.  P. 


Case  III. — Timothy  T.  A.,  aged  forty-one  years;  married; 
Congressman.  Family  and  venereal  history  negati\'e.  Had  been 
healthy  up  to  nine  years  ago.  During  the  past  se\en  years  had 
had  increasing  digestive  disorders.  In  August,  1912,  had  severe 
hemorrhage  from  the  bowels,  at  which  time  a  diagnosis  of  duodenal 
ulcer  was  made,  for  which  he  was  operated  upon.  The  diagnosis 
was  confirmed  at  the  operation.  The  ulcer  Avas  not  excised,  but 
a  purse-string  suture  was  used  and  the  ulcer  turned  in. 

He  came  to  me  the  following  January  with  a  histor\'  of  luning 
passed  blood  from  the  bowel  almost  daily  since  the  operation. 
He  was  pale,  almost  chalky.  The  conjunctiva*  and  lips  were 
bloodless.  The  hem()gl()l)in  was  33  per  cent.;  red-blood  cells, 
3,000,000;  leukocytes,  5200.  The  chest  organs  were  normal, 
so  also  were  the  liver  and  kidneys.  Examination  of  the  feces 
showed  them  to  contain  a  large  percentage  of  coagulated  blood. 
The  thread  test  was  positive  for  duodenal  ulcer,  showing  a  blood 
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stain  68  cm.  from  the  incisor  teeth.  No  a:-ray  examination  was 
made  in  this  case,  as  the  diagnosis  was  so  obvious  and  immediate 
treatment  urgent.  He  was  put  at  once  upon  duodenal  ahmentation, 
and  within  five  days  the  macroscopic  blood  had  disappeared  from 
the  stool,  and  within  three  weeks  the  feces  were  negative  for  occult 
blood,  and  have  remained  negative  since  that  time.  The  tube  was 
left  in  situ  for  twenty-eight  days.  On  withdrawing  it  his  diet  was 
gradually  increased  to  solid  but  bland  foods,  on  which  he  remained 
until  the  latter  part  of  the  summer,  since  which  time  he  has  been 
eating  his  normal  diet.  The  condition  of  the  blood  gradually 
improved  until  it  is  practically  normal,  the  hemoglobin  being  now 
81  per  cent. 


Fig.  3.— Case  III.     Mr.  T.  T.  A. 


In  a  former  paper  I  called  attention  to  an  interesting  case  of 
tic  douloureux,  which  appeared  to  be  almost  entirely  cured  by  a 
course  of  duodenal  alim«Mitation.  In  this  case  the  patient  had 
already  previously  dctcriniiicd  that  there  was  a  distinct  connection 
between  her  attacks  and  the  condition  of  her  stomach.  She  could 
often  foretell  the  ajipearance  of  an  attack.  This  case  proved  to  be 
one  of  extreme  gastroptosis  with  gastrectasis,  and  with  a  marked 
degree  of  hyjuTacidity  of  the  gastric  juice.  Duodenal  alimentation 
was  carried  out  for  four  weeks  and  brought  almut  an  almost  com- 
plete cure.  During  the  years  which  have  elapsed  since  that  treat- 
ment the  patient  has  suffered  only  momentary  "jabs"  of  pain  in 
the  affected  area,  and  these  occurred  only  after  some  dietetic  in- 
discretion.   It  is  interesting  in  this  connection  to  note  that  the  lower 
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border  of  her  stomach  has  gradually  come  up  from  the  upper  border 
of  the  symphisis  pubis  to  practically  the  normal  position.  This 
result  may  be  expected  in  a  large  majority  of  cases  of  gastrectasis, 
provided  a  suitable  line  of  treatment  is  carried  out  in  addition 
to  the  duodenal  feeding. 

The  cases  cited  above  are  merely  to  illustrate  what  may  be 
accomplished  with  duodenal  alimentation. 


TUBERCULOSIS    OF    THE    BRONCHIAL    GLANDS    AND    LUNG 
HILUS:    A    CLINICAL    AND    RADIOGRAPHIC    STUDY.' 

By  Henry  Farnum  Stoll,  ^I.D., 

ASSISTANT  PHYSICIAN   TO   THE   HARTFORD  HOSPITAL;   MEDICAL  DIRECTOR  OF  THE  OUT-DOOR  SCHOOL 

FOR    DELICATE    CHILDREN, 
AND 

Arthur  Carl  Heublein,  M.D., 

RADIOGRAPHER    TO    THE    HARTFORD    HOSPITAL,    HARTFORD,    CONNECTICUT. 

Frequency  of  the  Condition.  By  whatsoever  route  tuf^ercle 
bacilli  enter  the  body,  be  it  through  the  alveolar  wall,  the  bronchial 
mucous  membrane,  or  by  way  of  the  gastro-intestinal  tract,  they 
ultimately  reach  the  bronchial  glands  in  the  great  majority  of 
instances. 

In  a  series  of  569  cases  of  tuberculosis,  Comby-  found  the  bron- 
chial glands  involved  in  all,  and  Hamburger  and  Sluka  observed 
a  hke  condition  in  110  cases.  Haushalter  and  Fruhinsholz'^  found 
the  bronchial  glands  tuberculous  in  74  out  of  78  infants  djing  of 
acute  tuberculosis,  or  tuberculous  meningitis. 

As  commonly  used,  the  term  bronchial  glands  includes  the 
glands  at  the  sides  of  the  trachea  and  the  group  just  below  its 
bifurcation,  as  well  as  the  glands  surrounding  the  bronchi. 

The  largest  ones  are  usually  found  below  the  right  bronchus. 
The  tracheal  group  are  in  relation  to  the  superior  vena  cava  and 
the  vagus  and  recurrent  laryngeal  nerves.  Owing  to  the  lower 
origin  of  the  left  recurrent  nerve,  it  is  in  contact  with  the  trachea 
for  a  longer  distance  than  the  right  one,  and  more  often  shows  the 
effect  of  pressure  by  paralysis  of  the  left  vocal  cord.  When  the 
glands  attain  a  large  size,  they  may  press  upon  the  arch  of  the 
aorta  and  its  branches,  the  innominate  veins,  and  the  phrenic 
nerves. 

The  pericardium  is  anterior  to  the  infratracheal  group,  and  the 

'  Read  before  the  Hartford  Medical  Society,  June  15,  1914. 

'  Quoted  h\'  Grenet.  Anal.  d.  M#d.  et  Chirg.  Infant,  Paris,  1911,  xv,  497. 

'  Archiv.  d.  MM.  d.  Enfant,  1902;  quoted  by  Grenet,  op.  cit. 
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Fill.  1. — C'oiiipusite  diawiiiKS  showiiin  tlio  ri'l!itiiiii.-.lii|i  .  ■;  i  in  i.i.Mn  iii.il  glands  totlio 
thoracic  wall  in  the  adult.  The  glands  are  aceordinK  to  Sukieiinikow  (liorl.  klin.  Woch., 
1903,  xi.  31G,  347,  309)  and  the  trachea  and  jjronehi  arc  after  JMake  (Amer.  Jouh. 
Med.  Sci.,  1899,  cxvii,  320).  In  the  child  the  trachea  Infurcates  at  about  the  level 
of  the  intervertebral  disk  between  the  fourth  and  fifth  thoracic  vertebne,  which 
corresponds  nearly  to  the  tip  of  the  fourth  thoracic  spine.  This  is  about  opposite 
the  articulation  of  the  third  costal  cartilage  anteriorly. 
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esophagus  is  behind  and  slightly  to  the  left.  The  vagus  nerve  is 
also  in  relation  to  this  group.  The  hilus  glands  are  in  contact  with 
the  lung  and  the  bronchial  and  pulmonary  vessels.  The  location 
of  the  several  groups  is  shown  in  Fig.  1. 

Lerour*  has  stated  that  the  glandular  lesion  is  usually  unilateral 
from  the  second  to  the  fifth  year,  but  that  after  that  period  it  is 
more  apt  to  be  bilateral.  Harbitz^  found  the  oldest  lesion  more 
often  in  either  the  hilus,  infratracheal  and  peritracheal  groups 
than  in  the  bronchial  glands  proper.  Up  to  the  fifteenth  year  the 
glandular  form  of  tuberculosis  predominates,  but  after  that  age 
the  pulmonary  form  is  more  common. 

Just  how  the  infection  of  the  lung  is  brought  about  we  do  not 
know,  though  much  experimental  work  has  been  done.  The 
belief  has  been  quite  general  that  the  bacilli  after  penetrating  the 
alveolar  wall  or  bronchial  mucous  membrane  are  promptly  borne 
by  the  lymphatics  to  the  bronchial  glands.  Here  they  may  remain 
until  the  lymphatics,  becoming  obstructed  and  dilated,  reverse 
their  flow  and  the  tuberculous  lymph  backs  up  into  the  lung.  As 
early  as  1876  Parrot^  opposed  this. theory.  He  stated  that  he  was 
always  able  to  find  a  lesion  in  the  lung  that  was  older  than  the 
glandular  one,  though  a  tliligent  search  might  be  required  to 
discover  it,  as  it  was  not  infrequently  very  small.  So  constant 
were  his  results  that  he  taught  his  pupils  that  the  bronchial  glands 
were  "the  mirrors  of  the  lungs." 

Others  have  since  confirmed  his  results,  and  Ghon"  has  rejxirted 
finding  a  primary  lung  lesion  in  92  per  cent,  of  184  cases.  The 
lesion  was  frequently  small  and  often  single.  Ghon  considers 
the  latter  fact  good  evidence  against  the  theory  of  infection  from 
a  reversal  of  the  lymph  current.  Inasmuch  as  it  is  commonly 
taught  to  search  the  apices  for  the  earliest  sign  of  tuberculous  dis- 
ease it  is  especially  noteworthy  that  the  primary  focus  was  more 
often  found  in  the  lower  lobe  than  in  the  upper. 

Shika*  has  recently  stated  that  in  six  years  of  .r-ray  work,  devoted 
wholly  to  children,  he  found  only  three  cases  of  apical  tuberculosis. 

Harbitz,^  stud^-ing  the  modes  of  dissemination  of  tuberculosis 
in  children,  found  that  the  lungs  were  commonly  infected  through 
the  rupture  of  a  caseous  gland  into  a  bronchus,  usually  near  the 
hilus.  This  resulted  in  a  caseous  bronchopneumonia  in  the  dis- 
tribution of  this  bronchus. 

By  the  use  of  the  x-rays,  Sluka^"  found  that  the  hilus  of  the  lung, 

«  Archiv.  d.  Mid.  d.  Enfant,  1908;  quoted  by  Grcnct,  op.  oit. 
5  Jour.  Infect.  Dis.,  1905,  ii,  143. 
«  Memories  d.  1.  Soc.  de  Biol.,  1876,  p.  308. 

'  Der  primiire  Lungenherd  bei  der  Tiiberkulose  der  Kinder,  Berlin,  1912  (Kd.  Jour.  Amer. 
Med.  .Assoc,   1912,  lix,  1544). 

*  Wien  klin.  Woch.,  1914,  xxvii.  173.     Abs.  Amk.i.  .loi  k.  Mbd.  S<i  ,  1914.  cxlvii.  770. 

'  Loc.  cit. 

'«  Wien.  klin.  \Vo<h.,  1910,  xxiii.  156. 
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as  well  as  the  glands,  was  always  involved  in  young  infants,  and 
frequently  in  older  children  as  well. 

Sy]MPTo:ms.  We  do  not  know  how  long  after  infection  takes  place 
before  symptoms  and  physical  signs  develop.  Straub^^  is  of  the 
opinion  that  the  primary  lung  focus  is  not  accompanied  by  symp- 
toms, and  that  they  do  not  appear  until  the  bronchial  glands  and 
adjacent  lung  becomes  involved.  Usually  the  onset  is  insidious, 
and  the  symptoms,  which  are  those  of  a  toxemia,  are  suggestive 
rather  than  conclusive,  but  their  vagueness  should  awaken  our 
suspicion.  They  often  start  from  childhood,  frequently  developing 
after  whooping  cough  or  measles.  A  sense  of  weariness  is  usually 
present,  and  if  the  patient  be  a  child,  inquiry  will  show  that  he 
does  not  romp  and  play  with  the  other  children,  but  listlessly 
"sits  around."  The  appetite  is  usually  capricious,  and  the  child 
is  often  irritable.  Sometimes  complaint  is  made  of  a  sharp  pain 
within  the  chest,  which  may  radiate  to  the  shoulder.  Again,  an 
interscapular  backache  may  be  almost  constant.  Vague  digestive 
disturbances  may  predominate  the  scene,  suggesting  a  mild  form 
of  muscular  insufficiency.  Phillippi^'-  found  hyperchlorhydria 
rather  common.  Persistence  of  these  symptoms  in  a  young 
adult  who  is  below  weight  calls  for  investigation  of  the  lung 
hilus  region,  as  the  apical  signs  may  be  equivocal  or  absent. 
Tlie  temperature  is  often  subnormal,  especially  in  the  morning, 
though  an  afternoon  rise  is  usually  present.  Occasionally  the 
cheek  on  the  side  of  the  lesion  will  flush  with  every  little  excitement ; 
rarely  are  the  pupils  unequal. 

Often,  perhaps  usually,  the  patient  has  a  cough;  when  brassv 
and  "explosive"  in  quality  it  is  extremely  suggestive  of  bronchial 
adenopathy.  These  children  "catch  cold"  easily,  and  with  each 
cold  the  already  swollen  lymph  nodes  become  somewhat  larger, 
and  pressing  on  the  vagus  a  cough  (k'velops.  The  cough  not  infre- 
quently causes  gagging,  and  sometimes  even  vomiting  occurs. 
But  it  should  be  much  more  generally  appreciated  that  cough  may 
be  insignificant,  and  even  entirely  absent,  as  it  was  in  the  child 
whose  radiograph  is  here  shown  (Fig.  7).  Night  sweats  seem  to 
be  the  exception,  ratlicr  than  tlie  rule. 

It  has  been  found  that  infants  with  tuberculosis  of  the  bronchial 
glands  are  ])rone  to  attacks  of  dyspnea,  in  which  the  stridor  is 
chiefly  or  wholly  expiratory  in  character,  thus  (littering  from 
thymic  asthma,  in  which  the  dyspnea  is  inspiratory.  As  the  disease 
progresses,  the  dyspnea  affects  both  inspiration  and  expiration. 
In  a  number  of  instances  the  condition  has  been  mistaken  for  one 
of  laryngeal  dii)htheria,  and  intubation  has  been  performed,  but 
without  relief.     The  persistence  of  the  voice  in  bronchial  aden- 


'I  n>h.  z.  Klinik.  d.  Tnl.-rk  .   1012.  xxiv,  28.1. 
"  Ibid..  1911,  xxi,  67. 
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opathy  and  its  absence  in  diphtheria  should  make  this  mistake 
infrequent. 

In  Guisez's  case/^  ■where  the  dyspnea  was  mechanical  from 
glandular  pressure,  passage  of  the  bronchoscope  brought  instant 
relief. 

Very  alarming  symptoms  may  arise  from  the  rupture  of  a  caseous 
gland  into  the  trachea  or  a  bronchus.  The  child  in  apparently 
good  health  is  suddenly  seized  with  extreme  dyspnea  and  death 
may  occur  before  assistance  can  be  obtained.  Goodman"  has 
recently  collected  from  the  literature  a  number  of  such  cases. 
Some  years  ago  Hall''  reported  the  recovery  of  a  patient  after 
coughing  up  a  caseous  gland  which,  had  ruptured  into  his  bronchus. 
Perforation  of  the  esophagus  has  also  occurred,  and  death  has 
immediately  followed  the  erosion  of  one  of  the  large  bloodvessels 
(Fisher,^^  Barry"). 

There  is  nothing  more  puzzling  to  the  physician  than  the  patient 
who  spits  blood,  but  has  no  sign  of  a  pulmonary  lesion.  It  is 
probable  that  in  some  cases  the  blood  comes  from  the  rupture  of  a 
vessel  in  the  mucous  membrane  of  a  bronchus  overlying  a  tubercle, 
possibly  the  primary  focus.  In  other  cases,  coughing  causes  a  rup- 
ture of  a  bloodvessel  already  distended  from  the  pressure  of  enlarged 
bronchial  glands  (Griffin, '"^  Barthez  and  Rilliet'^). 

A  few  years  ago  we  had  as  a  patient  a  boy  who  had  a  number  of 
profuse  hemorrhages.  Repeated  examination  disclosed  only  signs 
of  bronchial  adenopathy — increased  whisper  interscapularly  (D'F^s- 
pine  sign).  We  ha\e  recently  been  informed  that  he  has  dcAcloped 
well-marked  signs  of  pulmonary  involvement. 

Physical  Signs.  Inspection.  While  peribronchial  tuberculosis 
can  often  be  recognized  in  the  adult,  it  is  more  common  in  children, 
and  the  signs  are  usually  more  marked  in  early  life.  The  child  is 
usually,  but  not  always,  frail.  Some  years  ago,  one  of  us  (Stoll) 
found,  by  means  of  the  von  Pirquet  tuberculin  test,  that  the  delicate 
child  was  about  four  times  as  apt  to  be  tuberculous  as  his  more 
robust  playmate. 

Dilated  veins  interweaving  across  the  chest  usually  indicate 
glandular  pressure,  though  in  one  case  where  they  were  particu- 
larly marked,  both  physical  signs  and  the  .r-rays  were  negative. 
Expansion  may  be  diminished  at  one  apex,  which  will  be  seen  to 
"  lag"  with  inspiration.  If  the  breath  be  held  at  the  end  of  inspira- 
tion and  one  observes  the  hilus  region  (anteriorly  comprising  that 
part  of  the  upper  two  interspaces  between  the  midclavicular  and 
parasternal  lines),  an  apparent  retraction  will  frequently  be  noted 

1*  Bull.  Soc.  d.  Pediat.  de  Paris,  1911,  No.  3,  p.  114. 
"  Jour.  Amer.  Med.  Assoc,  1913,  Ixi,  1442. 
"  Amer.  Jour.  Med.  i*ri.,  1899,  cxvii.  18.5. 

"  Lancet,  London.  1909,  i,  28.  i"  Med.  News.  1885,  xlv-ii,  236. 

>8  Med.  Rec,  New  York,  1891,  xxxix,  166. 

"  Quoted  by  Coley,  A  Practical  Treatise  on  the  Dispa.ses  of  Children,  1846,  p.  185. 
VOL.    14S,  NO.  .3. SEPTEMBER,    1914  13 
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on  one  or  both  sides  (Figs.  2,  3,  4,  and  5).  Usually  this  is  only  a 
simulated  retraction,  and  is  occasioned  by  the  failure  of  this  par- 
ticular part  of  the  chest  to  expand.  This  "dimpHng"  of  the  hilus 
region  with  inspiration  is  best  seen  when  the  patient  is  seated  in  a 
slanting  light  from  a  side  window.  The  patient  should  be  turned 
from  side  to  side,  as  an  oblique  light  brings  out  the  depression 
best.  The  maximum  depression  is  usually  in  the  second  inter- 
space. In  patients  with  hilus  disease  of  long  standing,  when  cica- 
trization has  taken  place,  a  well-marked  depression  is  constantly 
present.  Only  rarely  have  we  found  the  sternomastoid  muscle  of 
the  affected  side  in  spasm.     In  a  few  instances  the  intercostal 


Fig.  2 


Fig.  3 


Fig.  2. — R.  P.,  aged  fourteen  yoans. 
Bilateral  hilus  disease  of  several  years' 
duration.  Aortic  second  accentuated 
and  "cog-wheel"  breathing,  with  harsh 
inspiration  over  left  hilus.  Posteriorly 
slight  paravertebral  dulness  and  d'Es- 
pine's  to  the  fifth  thoracic  spine. 


Fui.  3.  —  R.  H.,  accrl  fdtirtccn  Near;;. 
Bilateral  "hilus  dimple"  and  whispered 
voice  over  the  sternum  to  the  fourth 
cartilage.  Bilateral  paravertebral  dul- 
ness and  very  marked  d'Espine's  to 
eighth  thoracic  spine.  The  x-ray 
picture  shows  a  "well-marked  shadow 
to  the  right  of  the  vertebral  column, 
above  the  cardiac  shadow  (paratracheal 
glands). 


muscles  over  the  hilus  region  showed  some  rigidity,  but  we  have 
not  been  able  to  feel  the  confidence  in  this  sign  that  Pottinger^ 
does.  Noeggratlr'  was  able  to  demonstrate  Head's  zones — areas 
of  superficial  tenderness —  in  the  majority  of  the  children  examined 
who  were  suspected  of  having  tuberculosis.  The  areas  involved 
were  those  supplied  by  the  second,  third,  and  fourth  thoracic  and 
the  fourth  cervical,  which  suggests  disease  of  the  base  of  the  lungs 
and  the  bronchial  glands. 


»  Jour.  .\mcr.  Mod.  Assoc  1909.  Ill,  771;  aha  Amer.  .Torn.  Med.  Sri.,  1900,  cxxxvii,  669. 
"  Jahrb.  f.  Kinder.,  1911,  xxiv,  74;  reviewed  by  Michael,  Amer.  Jour.  Dis.  Child.,  1912,  iii.  ISO 
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Firm  pressure  over  the  sternoclavicular  articulation  and  over 
the  midthoracic  vertebral  spines  may  elicit  pain.  This  is  only- 
present  when  the  disease  is  active. 


Fig.  4 


Fig.  5 
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I'lc;.  4. — H.  B.,  asod  fourtfcii  ^i^ars. 
Dilated  veins,  slight  dulness,  and  bilateral 
"hilus  dimple."  Rales  .  .  .  Poste- 
riorly, whispered  bronchophony  heard 
throughout  the  interscapular  space.  For 
the  A'-ray  findings  see  Fig.  8. 


Fig.  5. — L.  H.,  aged  fifteen  years. 
Bilateral  "hilus  dimple"  and  slight 
retraction  below  right  cla\ncle.  Inspir- 
ation cog-wheel  and  in  the  first  two 
spaces  on  the  left  very  harsh.  The 
intercostal  muscles  overlying  were  in 
slight  spasm,  as  was  the  sternoniastoid 
of  that  side.  Aortic  second  was  accen- 
tuated and  the  whispered  voice  was 
present  over  the  whole  of  the  sternum 
and  throughout  the  interscapular 
space.  For  x-ray  see  Fig.  10.  Her 
history  as  given  by  her  mother 
is  quite  typical.  "Never  robust; 
always  'ailing;'  subject  to  colds  with 
cough;  often  sore  throats;  strength  and 
appetite  poor.  Is  irritable  and  indis- 
posed to  play.  Recently  pain  across 
the  chest." 


Percussion.  Percussion,  if  sufficiently  delicate,  is  a  valuable 
diagnostic  measure,  but  as  usually  performed  so  much  normal 
lung  is  set  into  vibration  that  the  dull  note  from  the  diseased 
focus  is  completely  lost.  In  a  former  paper-^  this  is  discussed  at 
length.  Both  a  Hght  and  very  light  stroke  should  be  employed, 
the  latter  being  only  a  tapping  with  the  middle  finger  of  the  right 


'Amer.  Jour.  Dis.  Chilrl.,  1912,  iv,  333. 
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hand  upon  one  of  the  terminal  phalanges  of  the  left  hand,  which 
is  held  firmly  against  the  chest.  It  is  as  important  that  the  finger 
be  held  firmly  against  the  chest  wall  as  it  is  that  the  blow  should 
be  a  light  one.  Ewarf'^^  has  happily  referred  to  this  very  light 
percussion  as  "the  percussion  of  the  deaf,"  which  means  that  the 
/'feel"  is  as  significant,  perhaps,  as  the  note  obtained. 
:  Dulness  from  the  bronchial  glands  is  sometimes  met  with  ante- 
riorly in  the  upper  two  interspaces  in  the  parasternal  line,  more 
often  on  the  right  side.  One  should  be  familiar,  however,  with 
the  slight  degree  of  dulness  normally  present  in  the  first  inter- 
space to  the  right  of  the  sternum.  A  dull  note  over  the  sternum 
is  rarely  due  to  enlarged  bronchial  glands,  but  may  be  caused  by 
enlargement  of  the  glands  of  the  anterior  mediastinum.  In  chil- 
dren it  is  usually  caused  by  an  enlarged  thymus,  and,  as  a  rule, 
extends  to  the  left  in  the  first  interspace  for  a  centimeter  or  more. 


Fig.  6. — Enlarged  bronchial  glands  in  the  rase  of  H.,  who  had  had  a  marked 
d'Espine's  sign  for  several  j'ears.    An  anterior  view,  the  heart  having  been  removed. 

A,  large  group  of  glands  to  the  right  of  the  trachea  and  above  the  right  bronchus; 

B,  cross-section  of  aortic  arch;  enlarged  glands;  C,  above  left  bronchus:  D,  under 
left  bronchus.     The  infratracheal  group  not  enlarged. 

Percussion  posteriorly  is  usually  more  valuable  than  anteriorly. 
Ewart,  long  a  champion  of  jiercussion  of  the  spinous  j^rocesses, 
has  recently  become  an  advocate  of  paravertebral  percussion, 
which  Kramer,"  Nagel,^*  and  others  consider  much  superior  to 
percussion  of  the  spinous  ])rocess. 


»  ProK.  Med..  lOl."?.  xv,  fiS. 

»»  Jahrb.  f.  Kinderheil..  1908.  C8.  46. 


w  Beit.  t.  klin.  d.  Tubcrk.,  1009,  »iv.  335. 


STOLL,    IIEUBLEIX:   TUBERCULOSIS   OF  THE  BRONCHIAL  GLuVNDS     :^77 

The  relation  of  the  hihis  to  the  posterior  chest  wall  is  shown  in 
Fig.  1.  It  is  somewhat  higher  in  children  than  in  adults.  Bing-^ 
has  described  a  normal  hiliis  diilness  of  hmited  extent,  which  is 
more  pronounced  on  the  right.  More  recently,  Ewart-'  has  drawn 
attention  to  the  fact  that  the  area  of  normal  hilus  dulness  changes 
with  respiration,  being  wider  with  expiration  and  narrowing  at 
the  end  of  the  full  inspiration.  A  "suppression  of  the  inspiratory 
oscillation"  on  one  side  he  considers  indicative  of  a  pathological 
process  of  that  side. 

As  the  outer  border  of  dulness  is  usually  the  most  difficult  to 
determine,  it  seems  to  be  of  more  practical  value  to  observe  the 
differences  in  the  note  at  the  sides  of  the  vertebra^  at  the  extremes 
of  the  respiratory  act  rather  than  to  depend  upon  the  differences 
in  size  of  the  dull  area,  though  this  is  sometimes  evident.  As  a  rule, 
we  have  not  been  able  to  feel  sure  of  the  "normal  hilus  dulness" 
in  healthy  children,  when  percussing  during  quiet  respiration. 

It  does  not  seem  that  very  slight  dulness  in  this  region  is  suffi- 
cient evidence  of  enlarged  bronchial  glands,  unless  accompanied 
by  other  signs.  Nor  does  the  absence  of  dulness  exclude  gland- 
ular enlargement.  For  posterior  percussion,  a  patient  should  be 
seated  on  a  stool,  with  arms  well  crossed  over  the  chest.  The  head 
is  slightly  inclined  forward,  and  the  upper  and  inner  border  of  the 
lungs  is  outlined  by  Konig's  method.  The  normal  curve  of  the 
inner  border  reaches  the  vertebral  column  between  the  second 
and  third  thoracic  vertebrae.  With  enlarged  tracheal  glands  this 
border  is  often  displaced  outward.  A  dermatographic  pencil  is 
used,  and  one  should  verify  his  findings  with  closed  eyes.  Dulness 
is  most  commonly  met  with  at  the  sides  of  the  fourth  and  fifth 
thoracic  vertebra,  and  more  often  on  the  right  than  on  the  left. 
It  seems  probable  that  the  glands  are  not  alone  concerned  in  this 
dulness.  The  engorgement  of  the  bloodvessels  and  lymphatics, 
which  exists  in  the  hilus  region  during  the  acute  stage,  is  in  all 
probabihty  an  important  factor.  The  unsuccessful  attempt  to 
locate  a  golf  ball  in  a  loaf  of  bread  by  percussion  strengthens 
this  opinion.  The  increase  of  dulness  noted  at  the  end  of  expir- 
ation is  in  part  due  to  the  diminution  in  the  air  content  of 
the  lung  and  also  to  the  increased  congestion  which  Sewall  and 
Childs^^  have  shown  attends  that  period  of  respiration.  Direct 
percussion  of  the  vertebral  spines  has  not  proved  as  satisfactory 
as  paravertebral  percussion.  With  a  large  mediastinal  tumor  a 
dull  note  may  be  obtained  over  the  fifth  and  sixth  thoracic  spines. 

Auscultation.  Grancher-^  maintained  that  a  diminution  of  the 
respiratory  murmur  was  an  early  sign  of  enlarged  mediastinal 
glands.     We  have  met  with  this  but  twice.     Once  in  a  woman  with 

^  Ugesk.  f.  Laeger,  1910,  Ixxii,  199.  "  Loc.  cit. 

"  Arohiv.  Int.  Med..  1912.  x.  4.5. 

!>  Bull.  arad.  de  M6d.,  ]9f)r..  Ixx,  No.  :jf.:  al)str.-i<t  .lour.  .Anicr.  Med.  .\s«oc.,  19(Mi,  xlvii,  2041 
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advanced  Hodgkin's  disease,  and  the  other  time  in  the  child  whose 
rc-ray  is  here  shown  (Fig.  7) . 


Fig.  7. — H.  A.,  aged  ten  years.  Referred  by  Dr.  W.  G.  Murphy.  There  was 
slight  dulness  in  the  two  right  interspaces  near  the  sternum.  Very  dull  in  the  third 
space,  extending  to  the  parasternal  line.  Respiratory  sounds  much  diminished  over 
right  lower  lobe.  A  few  rales  in  inner  third  first  interspace  and  over  lower  lobe. 
Posteriorly  no  paravertebral  dulness  but  d'Espine's  sign,  more  marked  on  the  left 
than  on  the  right,  was  heard  as  low  as  the  inferior  angle  of  the  scapula.  Aortic 
second  sound  accentuated.  The  i-rays  show  extensive  disease  of  the  right  hilus. 
The  inner  end  of  line  C  indicates  the  right  border  of  the  heart.  The  left  border  of  the 
trachea  is  indicated  by  ,4.  Line  B  shows  the  beginning  of  the  left  bronchus.  Not- 
withstanding this  extensive  lesion  this  child  had  no  cough.  A  footnote  refers  to  the 
autospy  findings  in  this  case. 

A  harsh  inspiration,  often  "cog-wheel"  in  type,  was  sometimes 
heard  over  the  liilus  region  anteriorly.  The  .r-rays  showed  hilus  dis- 
ease of  the  side  where  this  type  of  breathing  was  noted  in  several 
cases,  and  we  are  inclined  to  think  this  may  be  a  valuable  sign 
of  hilus  involvement.  In  one  instance  the  x-rays  showed  bilateral 
hilus  disease,  and  the  harsh  inspiration  was  noted  only  on  one 
side.  In  this  case  there  was  spasm  of  the  intercostal  muscle  over 
the  area  of  harsh  inspiration,  suggesting  that  this  was  the  more 
active  lesion.  In  one  patient  the  breathing  was  quite  bronchial 
near  the  spine  of  the  left  scapula. 

In  a  considerable  number  of  children  with  signs  of  enlarged 
bronchial  glands,  one  may  detect  fine  crepitations  in  the  vicinity 
of  the  nipple.  They  may  be  apparent  only  on  coughing,  and  are 
not  to  be  confused  witli  atelectatic  rales,  which  disappear  after 
one  or  two  deep  breaths.  Miller  and  WoodrulV'"'  found  that  the 
children  with  these  rales  gave  a  much  higher  percentage  of  positive 
reaction  to  tuberculin  than  other  children. 

••  Jour  Amcr.  Med.  Assoc.  1909,  lii,  1016. 
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Several  times  an  accentuation  of  the  aortic  second  sound  has 
been  noted,  and  in  one  such  case  coming  to  autopsy  there  was  a 
group  of  enlarged  glands  between  the  aorta  and  the  chest  wall. 

Of  particular  importance  is  the  character  and  distribution  of 
the  voice  and  especially  the  whispered  voice.  In  the  normal 
individual  if  the  stethoscope  be  pressed  firmly  against  the  chest 
wall,  the  area  of  transmission  of  the  whispered  voice  is  slight. 
Anteriorly  it  is  normally  heard  throughout  the  first  right  inter- 
.space,  and  in  the  inner  half  of  the  left,  and  posteriorly  it  is  not 
present  below  the  seventh  cervical  spine  in  children  and  the  fourth 
thoracic  in  adults. 

There  is  a  peculiar  quality  to  the  whispered  voice  that  is  of  the 
greatest  significance.  It  consists  in  a  continuation  of  the  sound 
for  a  moment  after  phonation  has  ceased.  It  is  best  brought  out 
by  having  the  patient  whisper  "three  thirty-three"  (children 
can  usually  say  "tree,  tree,  tree"  more  easily),  when  it  will  be 
observed  that  the  final  "e"  of  the  last  word  "three"  has  an  echo- 
ing quality  and  persists  a  moment  after  speech  has  ceased.  This 
pcstphonal  element  alone  is  significant.  For  many  years,  D'Espine^' 
has  diagnosed  enlargement  of  the  bronchial  glands  by  this  sign 
alone.  He  observed  that  in  children  the  tracheal  quality  of 
the  whispered  voice  did  not  normally  extend  below  the  seventh 
cervical  spine.  \Yhen  heard  over  the  upper  thoracic  vertebra?,  he 
considered  it  indicative  of  bronchial  adenopathy.  It  is  usually 
heard  for  a  variable  distance  at  one  or  both  sides  of  the  vertebrae, 
and  to  be  of  significance  in  adults  it  should  extend  at  least  as  low 
as  the  fifth  thoracic.  The  diagnostic  import  increases  with  the 
area  of  distribution. 

SewalP-  attributes  the  whispered  bronchophony  to  congestion 
of  the  lung  parench\Tna,  and  he  considers  it  the  earliest  evidence 
of  tuberculous  infiltration.  In  a  few  of  our  cases,  where  stereo- 
radiographs  were  taken,  the  fine  fines  were  seen  to  extend  to  the 
surface  of  the  lung  in  the  interscapular  region,  which  would  seem 
to  support  Sewall's  theory.  From  the  result  of  the  autopsy  findings 
in  four  of  our  cases,  however,  we  are  inclined  to  think  that  the 
glands  lying  along  the  trachea  and  bronchi  play  a  large  part  in 
the  transmission  of  the  tracheal  quality  to  the  whispered  voice. 

The  intensity  of  the  bronchophony,  moreover,  is  usually  much 
increased  by  flexing  the  head  well  forward,  which  carries  the 
trachea  and  bronchi  vdih  their  glands  backward  toward  the 
vertebral  column. 

This  sign  was  well  marked  in  three  out  of  four  adults  in  the 
Hartford  Hospital,  with  aneurysm  of  the  aortic  arch,  presumably 
from  pressure  on  the  left  bronchus.     Both  ZabeF  and  Koch^*  have 

n  Bull.  Acad,  de  M6d.,  1907,  h-ii,  167.  "  Loc.  cit. 

"  Munch,  med.  Woch.,  1912.  lix,  No.  49;  Jour.  Amer.  Med.  Assoc.,    Abs.  1913.  Ix,  260. 

X  Tribune  Med.,  1912,  v-iii,  381:  quoted  by  Da  Costa,  .^mer.  Jour.  Med.  Sci.,  1913,  cxlvi,  060. 
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observed  it  in  cancer  of  the  esophagus,  though  whether  from  meta- 
stasis in  the  bronchial  glands  or  direct  pressure  on  the  bronchus 
was  not  known. 

Increased  whisper  is  much  less  common  anteriorly,  though  it  is 
occasionally  heard  over  a  considerable  part  of  the  sternum  or 
along  its  border.  It  is  sometimes  present  in  the  anterior  axillary 
line  just  under  the  lower  border  of  the  pectoralis  major  muscle. 

Several  children  in  whom  D'Espine's  sign  was  present  a  few 
years  ago,  have  improved  much  in  health  since  coming  under 
observation,  and  both  the  intensity  of  the  whisper  and  its  area 
of  distribution  are  notably  less. 

Not  only  should  one  observe  the  quality  of  the  voice,  but  auscul- 
tation should  be  performed  when  the  patient  coughs,  for  occasion- 
ally one  will  observe  an  echoing  quality  to  the  cough,  even  in  the 
absence  of  whispered  bronchophony. 

D'Espine  has  had  several  autopsy  confirmations  of  the  value  of 
whispered  bronchophony  in  diagnosing  enlarged  bronchial  glands. 
In  a  previous  paper  (StolP^),  drawing  attention  to  the  value  of 
whispered  bronchophony  in  the  diagnosis  of  tuberculosis  in  the 
aged,  mention  was  made  of  finding  enlarged  glands  in  two  adults 
who  had  had  this  sign.  A  third  case  has  since  come  to  autopsy. 
The  complete  history  has  been  given  elsewhere.  The  important 
points  are  as  follows:  Mrs.  A.  H.,  aged  sixty-four  years,  had 
hemorrhage  and  cough  "off  and  on"  for  many  years,  and  with 
each  attack  she  would  "run  down."  The  most  noteworthy  sign 
was  the  large  area  between  the  scapulae  over  which  D'Espine's 
sign  was  present.  She  died  last  winter,  after  a  few  days'  illness, 
of  a  double  pneumonia.  The  bronchial  glands,  especially  the 
tracheal  group,  w^ere  much  enlarged,  as  the  accompanying  photo- 
graph (Fig.  6)  shows.  No  giant  cells  were  found  in  either  of  two 
sections  which  Dr.  J.  C.  Rowley  kindly  examined  for  me,  though 
there  was  much  pigmentation. 

In  only  one  case  have  we  been  able  to  compare  the  x-ray  findings 
with  a  postmortem  examination.'""'  Louis  G,  aged  two  years,  was 
admitted  to  the  service  of  Dr.  Charles  Goodrich  at  the  Hartford 
Hospital,  May  28,  1912,  because  of  enormously  swollen  cervical 
glands.  Tlirough  Dr.  Goodrich's  courtesy  the  child  was  examined 
several  times.  There  was  dulness  over  the  sterniun  and  in  the 
first  three  left  interspaces  as  far  out  as  the  midclavicular  line. 
Posteriorly  well-defined  dulness  to  below  the  spine  of  the  scapula, 
extending  1|  inches  to  the  right  of  the  spinal  column  and  1  inch 
to  the  left.  The  breath  sounds  were  somewhat  diminished  and 
slightly  tubular  in  tjuality.     At  the  first  examination  the  cry  was 

»  Boston  Mod.  iiiwl  SurR.  Jour.,  1912,  rlxvii,  291. 

"  since  this  article  was  written  another  case  has  come  to  autopsy.  The  x-ray  being  Fig. 
7.  There  was  advanced  disease  throuRhout  right  lung  with  large  tuberculous  bronchial 
tttands.      This  will   be  roportod  later  with   photographs. 
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thought  to  be  indicative  of  enlarged  glands,  but  a  note  was  made 
a  few  days  later  that  there  were  "  no  auscultatory  signs  of  enlarge- 
ment of  the  bronchial  glands.''  Yet,  nevertheless,  we  felt  that 
the  glands  were  enlarged.  Two  months  later,  during  which  time 
the  child  had  steadily  failed,  the  dulnesses  mentioned  before  had 
diminished  very  much,  and  a  few  scattered  rales  and  small  areas 
of  bronchovesicular  breathing  had  developed.  The  cervical  glands 
diminished  markedly  in  size  during  the  last  weeks  of  illness. 

The  .r-rays  showed  the  fine  markings  were  very  much  increased, 
and  extended  to  the  periphery  of  the  lung.  Along  the  course  of 
these  interweaving  thread-like  lines  were  small  dot-Hke  shadows, 
giving  the  appearance  of  knots  tied  in  thread.  The  largest  of  these 
were  about  the  size  of  a  pinhead.  There  was  considerable  increase 
in  the  shadow  above  the  heart  at  the  right  root,  which  was  incor- 
rectly attributed  to  bronchial  glands.  As  the  picture  was  taken 
while  the  child  was  crying  very  hard  and  holding  its  breath,  the 
shadow  was  probably  a  distended  superior  vena  cava.  In  a  second 
x-ray,  taken  just  after  death,  this  shadow  was  very  much  less. 

The  autoj^sy  revealed  no  enlargement  of  the  bronchial  glands. 
Tlie  mediastinum  was  somewhat  congested,  and  a  few  small  tubercles 
were  scattered  throughout  the  lungs.  A  small  group,  the  largest 
being  pinhead  in  size,  was  found  just  under  the  pleura  of  the  left 
upper  lobe,  and  was  apparently  shown  in  the  .r-ray.  The  mesenteric 
glands  were  much  enlarged  and  several  were  broken  down. 

It  seems  probable  that  the  dulness  noted  anteriorly  when  the 
child  first  came  under  observation  was  due  to  an  enlarged  thymus, 
which  decreased  in  size  during  the  long  illness,  until  at  death 
scarcely  a  trace  remained.  The  diminution  of  the  dulness  toward 
the  last  of  the  illness  favors  this  theory.  That  the  .r-rays  do  not 
show  thymic  enlargement  may  be  due  to  its  being  taken  with  the 
child  on  its  back. 

The  impairment  of  resonance  to  the  right  of  the  upper  thoracic 
vertebrse  may  have  been  the  result  of  congestion  of  the  hilus 
vessels. 

It  is  conceivable  that  enlarged  bronchial  glands  might  have 
diminished  in  size  coincidently  with  the  cervical  group,  but  not 
that  they  should  show  no  enlargement  at  autopsy. 

The  infection  of  the  lungs  was  evidently  hematogenous  from  a 
mesenteric  or  cervical  gland,  and  death  occurred  before  the  bronchial 
glands  were  involved. 

The  venous  hum  heard  over  the  upper  part  of  the  sternum  when 
the  head  is  retracted  does  not  seem  to  be  a  sign  of  value. 

As  to  the  value  of  tuberculin,  we  are  still  of  the  opinion,  expressed 
elsewhere,"  that  "Even  when  the  tuberculin  test  is  positive,  we 
have  to  fall  back  on  the  symptoms  to  ascertain  whether  we  are 

1'  Loc.  cil. 
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dealing  with  clinical  tuberculosis  which  needs  immediate  treat- 
ment, or  with  only  an  anatomical  lesion  which  requires  temperance 
in  all  things." 

Radiography.  The  large  central  shadow  observed  in  the  normal 
thorax  is  due  to  the  heart  and  mediastinal  contents.  Extending 
out  laterally  are  the  heavy  shadows  caused  by  the  large  or  stem 
bronchi.  On  the  right  side  both  ascending  and  descending  bronchi 
are  distinctly  seen,  but  on  the  left,  due  to  the  intervention  of  the 
cardiac  shadow,  the  greater  part  of  the  descending  bronchus  is 
not  visible.  The  density  of  these  shadows  increases  with  age, 
being,  as  a  rule,  much  heavier  in  the  adult.  Radiating  from  these 
coarser  markings  are  finer  lines  which  project  into  tlie  lung  field 
for  varying  distances,  but  do  not  extend  normally  to  the  surface 
of  the  lung.  These  markings  are  produced  by  the  walls  of  the 
bronchi   and  the  blood  and  lymph  vessels  with  their  contents. 

Dunham  and  Boardman^^  found  that  in  early  tuberculosis  these 
fine  lines  often  reach  the  periphery  of  the  lung  at  the  site  of  the 
lesion.  While  our  series  of  stereoscopic  plates  is  small,  in  a  number 
of  instances  we  have  observed  this.  In  the  infant  with  early  miliary 
tuberculosis  abo\e  referred  to,  which  came  to  autopsy,  the  most  dis- 
tinctive feature  was  the  filling  of  both  lung  fields  with  fine  inter- 
weaving lines.  In  other  cases  where  these  lines  did  not  extend  into 
the  lung  field  for  any  considerable  distance,  they  were  much  more 
numerous  and  heavier  than  normal  about  the  hilus  region.  In  a 
few  instances  we  have  seen  near  the  root  small  "soft"  shadows 
with  hazy  irregular  borders  which  are  well  shown  in  the  stereo- 
scopic negatives  from  which  Fig.  8  is  made.  Fine  lines  can  be  seen 
connecting  these  shadows  with  the  lung  root.  This  is  apparently 
an  early  involvement  of  the  lung  parenchyma  in  the  hilus  region. 
In  non-stereoscopic  negatives  we  have  observed  a  shadow  which 
is  in  the  position  normally  occupied  by  the  superior  vena  cava. 
This  shadow  is  concave  to  the  right,  while  the  one  caused  by 
glands  is  convex,  and  is,  moreover,  of  greater  density,  and  pro- 
trudes farther  into  the  lung  field.  It  extends  from  the  ti])  of 
the  third  cartilage  upward  toward  the  clavicle,  giving  an  increased 
width  to  the  root  of  the  lung.  Since  drawing  attention  to  this 
shadow  in  1910^^  a  number  of  other  observers  have  mentioned  it 
as  an  early  evidence  of  enlarged  bronchial  glands.  Involvement 
of  the  parenchyma  in  the  hilus  region  is  usually  roughly  wedge- 
shaped  with  the  apex  at  the  hilus.  When  the  disease  is  but  slightly 
active  the  shadow  borders  are  usually  sharp.  In  the  more  acute 
cases  the  shadow  is  softer  and  the  border  often  ill-defined  (acute 
exudative  type  of  Cole).  Because  of  the  interposition  of  the 
cardiac  shadow  the  infratracheal  glands  are  usually  not  seen. 

"  Bull.  Johns  Hopkina  Hosp.,  1911,  xxii,  229. 

"  Pror.  Nntionnl  .Vs-oorintion  for  Study  nnd  Pivvcntion  of  Tiiliorrulosis.  1010,  vi,  2.">2;  alf'o 
Amkk.  JoiK.  Mku.  Sri.,  1911,  i-xli,  S3. 
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It  is  impossible  for  one  who  has  not  studied  stereoscopic  nega- 
tives to  appreciate  their  superiority  over  the  single  plate  method. 
While  a  lesion  may  be  distinctly  shown  by  the  later  process  its 
exact  situation   cannot  be  determined.     It  is  desirable  for  the 


Fig.  8. — Stereoscopic  appearance.  (For  physical  signs  see  legend  with  I'ig.  4.)  Ante- 
rior view.  The  distortion  of  the  mediastinal  contents  is  due  to  the  rotation  of  the 
chin  to  the  right.  In  the  upper  lobe  the  fine  lines  approach  almost  to  the  lung  sur- 
face, and  in  the  first  interspace  there  are  two  small  tubercles  just  below  the  surface: 
A,  at  the  left  root  are  a  number  of  tubercles  which  are  arranged  in  three  different 
layers  resembling  mountain  ranges  (5,  B,  B).  In  the  lower  part  of  the  left  upper  lobe 
are  observed  several  small  shadows  (£')of  little  density  and  with  an  ill-defined  and 
irregular  border.  These  are  connected  by  fine  lines  with  the  root  and  are  presumably 
early  tuberculous  foci.  Posteriorly  the  finer  markings  extend  to  the  surface  of  the 
right  lung  in  the  fifth  (C),  eighth,  ninth,  and  tenth  interspaces.  A  number  of  tubercles 
are  seen  at  the  root  (J))  and  throughout  the  lower  lobe. 


clinician  to  learn  to  interpret  his  own  radiographs,  as  only  by  this 
means  can  he  satisfactorily  compare  his  physical  signs  with  the 
x-ray  findings.  All  our  cases  were  examined  and  the  physical 
signs  recorded  before  being  radiographed. 
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Technique.  The  method  we  find  most  desirable,  and  the  one 
giving  us  the  best  soft-tissue  detail,  is  as  follows:  With  the  patient 
in  the  erect  position  a  moderately  soft  tube  is  placed  approxi- 
mately six  feet  from  the  plate  (14  x  17  mounted  in  a  screen). 
A  small  diaphragm  is  used  and  an  exposure  of  one-half  to  one 
second  is  made.  For  stereoscopic  work  we  use  an  automatic  plate- 
changing  device.  The  right  oblique  position  has  not  proved  very 
satisfactory. 


Fig.  9. — J.  L.,  aged  seven 'years.  Eczema  as  infant,  whooping  cough  when  one 
and  a  half  years  old,  and  ever  since  has  had  a  cough.  When  hrst  examined  in  1909 
had  small  moist  rales  over  upper  two-thirds  of  both  lungs.  Well-marked  d'Espine 
and  a  small  area  of  bronchovcsicular  breathing  at  the  inferior  angle  of  left  scapula. 
The  rales  have  cleared  up  except  a  few  at  both  bases,  and  the  most  marked  whisper 
is  heard  just  internal  to  inferior  angle  of  left  scapula.  Stereoscopic  appearance: 
The  right  descending  bronchus  is  much  heavier  than  normal.  An  increase  of  lines 
from  right  apex  to  root  (A)  is  to  be  observed  and  a  haziness  of  the  whole  of  the  apex. 
The  fine  linos  extend  to  the  surface  of  the  lung  in  the  third,  fourth,  fifth,  and  sixth 
(B)  interspaces  left  and  the  first,  second,  third,  and  fourth  interspaces  of  the  right  side 
when  viewed  from  behind,  but  in  the  anterior  view  the  line  markings  do  not  reach 
the  surface.  The  fine  lines  at  the  lung  root  are  increased.  Several  tubercles  can  be 
seen  at  C. 


Treatment.  When  diagnosed  early  tlic  usual  out-of-doors 
treatment  for  tuberculosis  will  usually  suffice.  Children  so  alTected 
should  attend  an  ojuMi-air  school,  as  there  are  few  enviroiunents 
more  disastrous  to  health  tlian  the  usual  overheated,  unveiitilated 
school-room.  In  several  instances  we  have  given  tuberculin  thera- 
peutically with  seemingly  good  eft'ect.  One  child  in  particular, 
whose   cough   at   night  was   very   distressing,   experienced   great 
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relief  from  tuberculin  treatment.  Interruption  of  the  treatment 
was  followed  by  a  recurrence  of  the  cough,  which  again  became 
less  upon  the  resumption  of  tuberculin.  This  sequence  of  events 
was  repeated  several  times,  as  it  was  impossible  to  make  the  mother 
realize  the  necessity  of  keeping  up  the  treatment.  Dr.  H.  W. 
Bravton  made  a  number  of  blood-counts  before  and   after  the 


Fig.  10. — Stereoscopic  appearance.  L.  H.  (For  physical  signs  see  legend  with 
Fig.  5.)  Anterior  view.  The  fine  lines  (A)  extending  upward  from  the  left  root  to 
the  apex  are  somewhat  increased  and  slight  cloudiness  to  the  whole  left  apex  (B) 
above  the  clavicle.  At  the  right  root,  opposite  the  third  rib,  an  enlarged  bronchial 
gland  (C)  can  be  seen  in  which  are  a  number  of  tubercles.  The  lines  radiating  from 
the  right  root,  especially  those  standing  downward,  are  heavier  and  more  numerous 
than  usual.  None  of  the  fine  lines  extend  to  the  surface  in  the  anterior  view,  but 
when  examined  from  behind  the  fine  lines  extend  to  the  periphery  in  the  fifth  inter- 
space. The  clinical  diagnosis  was  "involvement  of  the  bronchial  glands  anrl  right 
root."  The  lesion  at  the  left  apex  was  not  recognized,  though  it  should  have  been 
because  of  the  harsh  inspiration  and  muscle  spasm. 


tuberculin  injection,  and  did  not  observe  that  the  lymphocytes 
were  increased  after  the  tuberculin  injection,  as  Schulz***  claimed 
they  were. 

When  the  lung  adjacent  to  the  glands  is  shown  by  means  of  the 
a:-rays  to  be  involved,  Straub  and  Otten"  advise  making  an  artificial 
pneumothorax. 

The  gradually  increasing  dyspnea  is  difficult  to  deal  with. 
Believing  that  he  was  operating  for  the  relief  of  the  dyspnea  from 


*o  Beitr.  z.  klin.  d.  Tuberk..  1911,  xxi.  79. 


•'  Loc.  rit. 
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an  enlarged  thymus,  Veau*-  exposed  a  mass  of  caseous  bronchial 
glands,  which  he  removed.  Betke*^  also  operated  successfully  on 
a  woman,  aged  twenty-nine  years,  who  had  tracheal  stenosis  from 
tuberculous  glands  at  the  bifurcation  of  the  trachea. 

It  is  possible  that  with  the  more  general  adoption  of  one  of  the 
methods  by  which  the  thoracic  cavity  can  be  explored  with  im- 
punity, operative  relief  in  these  cases  will  become  the  rule. 

Such  excellent  results  have  been  obtained  in  thymic  dyspnea 
by  .r-ray  treatment,  that  it  seems  it  should  be  thoroughly  tested 
in  enlarged  bronchial  glands. 

Mention  has  been  made  of  the  relief  of  the  dyspnea  from  the 
passage  of  the  bronchoscope.  This  can  only  take  place  when  the 
dyspnea  is  due  to  actual  pressure  of  a  gland  on  the  trachea,  and 
it  is  a  procedure  of  much  hazard,  for  if  the  instrument  should 
perforate  the  already  bulging  and  diseased  tracheal  wall  the  result 
would  probably  be  disastrous.  As  the  dyspnea  in  most  cases  is 
the  result  of  a  vagus  neuritis  rather  than  a  mechanical  pressure, 
it  would  seem  that  the  usefulness  of  the  bronchoscope  in  these 
cases  is  not  great. 

The  urgent  dyspnea  from  the  rupture  of  a  gland  into  a  bronchus 
or  trachea  calls  for  immediate  relief.  If  the  patient  is  not  able 
to  expel  the  disintegrated  gland  by  coughing,  a  tracheotomy 
should  be  performed  and  a  large  catheter,  with  the  end  cut  off, 
so  that  the  opening  is  at  the  end,  passed  downward.  In  the  cases 
where  the  obstruction  is  due  to  pus,  aspiration  might  be  life-saving. 
In  Goodman's  case,  insufflation  caused  the  pus  to  be  discharged 
through  the  tracheotomy  wound  by  the  sides  of  the  tube. 

Conclusions.  1.  Prior  to  the  fifteenth  year,  tuberculosis  of 
the  bronchial  glands  and  lung  hilus  is  the  most  common  form  of 
tuberculous  disease. 

2.  The  early  symptoms  are  usually  indefinite  and  chiefly  of  toxic 
origin.  While  a  cough  is  generally  present,  it  may  be  entirely 
absent  even  with  advanced  disease  of  the  bronchial  glands. 

3.  Although  the  orthodox  signs  of  incipient  (apical)  tuberculosis 
are  not  present  in  these  cases — in  fact,  tlie  primary  lesion  is  often 
in  the  lower  lobe — there  are  certain  physical  signs  which  are  indica- 
tive of  a  pathological  process  at  the  lung  root. 

4.  The  significant  signs  are  a  "hilus  dimple"  (noted  anteriorly 
over  the  hilus  region  at  the  end  of  inspiration),  dilated  veins,  }>ara- 
sternal  and  paravertebral  dulness,  and  most  significant  of  all,  a 
well-marked  wliisi)ered  bronchophony  in  the  interscapular  region 
(d'Espine's  sign). 

5.  Radiography,  and  especially  stereoradiography,  is  of  the 
utmost  value  in  tiiese  cases,  as  it  shows  the  exact  location  and 
extent  of  the  m()ri)id  process,  and  is  the  greatest  stimulus  to 
careful  clinic-d  work. 

"  Bull.  .Sor.  (Ic  pcilint.  dp  Paris.  1911.  No.  2.  p.  S3. 

"  Berl.  klin.  Woch.,  1913,  No.  4,  p.  197;  quoted  by  Goodman,  op.  cit. 
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The  hereditary  ataxias  form  a  large  and  im])()rtant  group  of 
nervous  diseases,  the  accurate  subdivisions  of  which  often  cause 
uncertainty  and  confusion.  The  various  types,  such  as  the  spinal 
ataxic  paraplegia,  Friedreich's  spinal  ataxia,  and  Marie's  cerebellar 
ataxia  may  combine  enough  symptoms  of  each  form  to  make  the 
definite  grouping  most  difficult. 

The  cases  reported  in  this  paper  show  this  tendency  and  cannot 
be  definitely  placed  in  either  group,  though  resembling  most  the 
cerebellar  type  of  Marie.  The  spastic,  springing,  or  bouncing 
gait  with  some  degree  of  ataxia  is  most  peculiar  and  the  extent  of 
the  athetoid  and  choreiform  movements  with  the  decided  ataxia 
of  the  muscles  of  the  face,  tongue,  and  throat,  the  extremely 
ataxic  speech,  and  the  late  onset  of  the  disease,  are  all  out  of  the 
ordinary. 

The  spinal  type  of  hereditary  ataxia  described  by  Friedreich 
develops  usually  before  the  age  of  puberty,  in  most  cases  about  the 
age  of  ten  years.  The  history  is  generally  one  of  a  steadily  increasing 
clumsiness  first  noted  in  the  child's  running  and  jumping  during 
his  play.  This  gradually  increases,  and  choreic  and  at  times 
athetoid  movements  develop,  most  active  in  the  arms,  but  often 
including  the  head,  and  causing  a  peculiar  purposeless  bobbing 
or  nodding  of  the  head.  Nystagmus  occurs,  the  speech  becomes 
slow  and  drawling  and  later  ataxic,  and  the  patient's  mentality 
deteriorates;  this  latter,  however,  is  not  so  freciuently  true  as  in 
the  cerebellar  type. 

Ordinarily  sensory  changes  are  not  present,  though  later  observers 
record  some  loss  in  position  sense,  compass  point  discrimination, 
etc.  The  bowel  and  bladder  are  unaffected.  The  patellar  reflexes 
are  often  absent  and  Romberg's  sign  is  positive.  Scoliosis  and 
deformities  of  the  feet  and  legs,  with  the  characteristic  Fried- 
reich's toe,  may  occur  and  are  seldom  found  in  the  other  forms. 
Tremor  of  the  hands,  tachycardia,  excessive  sweating,  and  fragilitas 
ossium  are  some  of  the  less  common  symptoms  and  really  not 
characteristic  of  the  disease. 

In  the  cerebellar  type  described  by  ^Nlarie,  Fraser,  and  Xonne 
the  symptoms  often  resemble  very  much  those  of  Friedreich's 
disease,  and  the  two  may  be  combined  clinically  and  pathologically, 
one  or  the  other  form  preponderating.  In  Marie's  cerebellar  ataxia 
the  symptoms  are  more  those  of  cerebellar  involvement,  such  as 
the  staggering,  drunken  gait,  explosive  ataxic  speech,  ataxia  of  the 
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extremities,  etc.  The  onset  is  later,  usually  after  the  age  of  puberty ; 
spastic  ataxia  and  paraplegia  are  absent  or  occur  late  in  the  disease, 
while  the  ataxic  speech  defect,  mental  deterioration,  and  jerky 
tremors  are  more  apt  to  be  prominent  symptoms  of  the  cerebellar 
form.  Optic  neuritis  is  not  uncommon.  The  knee-jerks  are  pre- 
served and,  as  a  rule,  active.  There  is  no  decided  Romberg  swaying 
in  typical  cases. 

In  the  hereditary  ataxias  the  spinal  cord  or  the  cerebellum,  or 
both,  as  the  case  may  be,  show  congenital  underdevelopment.  In 
addition  the  lateral  and  posterior  columns  of  the  cord  are  sclerosed 
in  Friedreich's  ataxia,  while  in  the  cerebellar  type  the  principal 
findings  are  atrophy  and  sclerosis  of  the  cerebellum.  Pathological 
changes  have  also  been  reported  in  the  cerebral  cortex,  the  meninges, 
and  in  the  cells  of  the  spinal  cord. 

Where  the  lateral  columns  of  the  cord  are  more  or  earlier  affected 
the  case  may  be  grouped  under  the  spastic  ataxic  paraplegias;  the 
speech  defects,  bone  deformities,  etc.,  are  uncommon  in  these  types. 
It  is,  however,  only  a  subclass  of  the  Freidreich  group  and  would 
better  be  considered  as  such. 

Cases  of  juvenile  tabes  and  the  neural  type  of  progressive  muscular 
atrophy  and  multiple  sclerosis  have  some  symptoms  in  common 
with  the  hereditary  ataxias  and  might  lead  to  some  difficulty  of 
diagnosis  in  the  earlier  course  of  the  diseases.  Like  most  hereditary 
diseases  the  hereditary  ataxias  are  transmitted  more  often  by  the 
female  members  of  the  family.  Direct  inheritance  from  one  gener- 
ation to  the  next  is  not  very  common,  but  in  most  cases  the  inter- 
mediate family  or  generation  show  other  forms  of  degeneracy, 
such  as  epilepsy,  insanity,  imbecility,  etc.  Nothing  can  be  done 
for  the  direct  betterment  of  these  patients  other  than  temporarily 
making  them  as  comfortable  as  possible  and  relieving  any  unusual 
syni])toins.  The  disease  once  developed  steadily  progresses,  very 
occasionally,  however,  showing  a  long  retardation  of  the  symp- 
toms. Any  definite  help  to  families  so  affected  can  only  be  along 
a  eugenic  line. 

Case  I. — J.  D.,  aged  fifty  years,  farm  laborer  up  to  six  years 
ago;  married.  Eight  children  living  and  well  so  far  as  he  knows; 
five  boys  and  three  girls.  Three  healthy  lirothers.  aged  thirty, 
thirty-seven,  and  forty  years,  and  one  similarly  affected.  Maternal 
grandfather  had  same  disease;  time  of  onset  not  known.  His 
mother  had  the  same  trouble;  date  of  onset  not  known.  She  died 
aged  fifty-three  years.  Patient's  first  symptom  started  when  he  was 
aged  forty-four  years,  as  a  general  clumsiness. 

During  the  examination  the  patient  would  require  two  or  three 
minutes  to  answer  a  simple  question,  during  this  time  making  an 
intense  effort  to  speak.  He  would  nio\e  his  arms,  shonlders,  and 
legs,  elevate  the  cyt^brows,  move  liis  mouth,  roll  his  eyes,  and  finally 
answer  in  a  slow,  broken,  drawling,  ataxic  manner. 
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His  mouth  and  tongue  movements  were  ataxic  and  the  rolling 
of  the  tongue  and  twisting  of  the  mouth  could  be  seen  during  his 
efforts  to  shape  them  for  a  reply.  Sometimes  he  would  struggle 
so  long  that  he  would  forget  the  question. 

He  says  it  is  more  difficult  for  him  to  walk  at  night,  though  he 
did  not  show  any  increased  swaying  upon  closing  his  eyes  when 
his  station  was  tested. 

The  pupils  were  equal  and  reacted  normally.  Xo  nystagmus.  The 
finger-to-nose  test  and  the  heel-to-knee  tests  showed  some  ataxia, 
but  not  nearly  so  much  as  might  be  expected.  The  deep  reflexes 
of  upper  and  lower  limbs  were  all  exaggerated. 

His  gait  resembled  somewhat  that  of  a  tabetic.  The  legs  would 
be  swung  forward  in  the  flail-like  manner,  but  the  toes  would  be 
held  up  and  the  knees  would  extend  sharply,  causing  a  peculiar 
bounding  or  springing  effect.  The  arms  would  be  held  in  extension 
backward,  possibly  as  a  partial  balance,  and  the  body  flexed  forward 
at  the  waist  or  hips.  The  arms  jerked  and  the  movements  of  the 
facial  muscles  would  continue  while  the  patient  walked.  ^Yhile 
sitting,  supposedly  unobserved,  the  movements  were  not  present, 
nor  during  sleep,  and  he  could  often  stand  quietly. 

There  were  no  sensory  changes  in  either  brothers.  The  sense  of 
position  may  have  been  affected,  as  neither  of  them  could  use 
their  hands  very  well,  and  they  had  great  difficulty  in  eating  and 
even  in  playing  cards 

Never  any  incontinence  of  urine  or  feces.  Impotent  for  about 
ten  years. 

At  intervals  of  a  few  seconds  to  a  half-minute  the  patient  would 
roll  his  eyes  and  close  his  eyelids  and  turn  his  head  slightly,  re- 
sembling somewhat  a  tic  movement. 

Case  H. — I).  D.,  aged  forty-three  years;  farm  laborer.  Disease 
began  about  five  years  ago.  Is  a  brother  of  Case  I.  ^Married  and 
has  five  healthy  children. 

The  symptoms  in  this  case  resembled  very  much  those  of  his 
brother.  His  gait  had  more  of  the  peculiar  bouncing,  mechanical 
character,  and  his  condition  is  in  general  much  further  advanced. 

In  answering  or  attempting  to  answer  questions  the  ataxia  of  the 
face  and  tongue  was  so  extreme  that  he  could  not  pronounce  his 
name.  In  these  attempts  the  mouth  would  be  held  open  and  the 
tongue  could  be  seen  rolling  about  in  his  ataxic  effort  to  speak. 
All  parts  of  his  mouth  could  not  be  closed  at  once,  so  that  his 
speech  was  often  mumbling  and  indistinct.  During  his  efforts 
he  would  hump  his  back  and  work  his  eyes  and  facial  muscles. 

The  pupils  reacted  normally  to  light  and  accommodation.  Xo 
nystagmus.  Often  the  patient  in  trying  to  keep  his  eyes  open 
would  spasmodically  close  them.  (In  rei)ose  both  brothers  appeared 
to  have  ptosis.)  Attempts  to  protrude  the  tongue  would  show 
great  lack  of  control  and  ataxia;  the  patient  would  wag  his  tongue, 
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partially  protrude  it,  and  quickly  pull  it  back,  this  continuing 
for  four  or  five  or  more  times  before  he  could  hold  it  out.  The 
face  could  not  be  drawn  up  at  the  side  voluntarily  by  either  brother. 

The  deep  reflexes  were  exaggerated  but  no  Babinski.  Xo  sensory 
changes,  either  objective  or  subjective. 

Finer  movements,  as  in  eating,  etc.,  were  impossible  or  most 
difiicult. 

Ataxia  in  knee-,  heel-,  and  finger-to-nose  tests  was  well  marked. 
The  patient  could  neither  sit  nor  stand  quietly.  In  this  respect 
both  patients  resembled  very  much  cases  of  Huntington's  Chorea. 
Had  incontinence  of  urine  four  or  five  times  about  ten  years  ago. 
He  says  his  sexual  power  is  not  impaired. 


CHOLESTERIN  ANTIGENS  IN  THE  WASSERMANN  REAC- 
TION AND  THE  QUANTITATIVE  TESTING  OF 
SYPHILITIC    SERA. 

By  J.  G.  Hopkins,  M.D. 

ASSOCIATE    IN    BACTERIOLOGY,    COLUMBIA    I'NIVERSITY, 
AND 

J.  B.  Zimmermann. 

(From  the  Pathological  Department  of  St.  Luke's  Hospital,  New  York;  F.  C. 
Wood,  M.D.,  Director.) 

1.  Cholesterin  Antigens.  The  addition  of  cholesterin  to 
lecithin  solutions  or  to  alcoholic  organ  extracts  used  as  "  antigens" 
in  the  Wassermann  reaction  was  first  recommended  by  Browning, 
Cruickshank,  and  ^MTvenzie,  and  later  by  Sachs,  Walker  and  Swift, 
and  others.  The  experience  of  all  has  been  that  such  preparations 
give  fixation  of  complement  with  many  syphilitic  sera  which  fail 
to  react  with  similar  extracts  without  the  cholesterin.  Walker 
and  Swift  tested  the  sera  of  twenty-two  individuals  in  whom  syphilis 
could  reasonably  be  excluded  with  cholesterin-heart  extract  prepara- 
tions and  obtained  no  fixation  except  when  an  excessive  amount 
of  the  extract  was  used,  in  which  case  some  of  the  sera  gave  j>artial 
fixation.  Recently,  Thomas  and  Ivy  have  reported  a  number  of 
false  positive  reactions  obtainec'  with  these  antigens.  It  should  l)e 
noted,  lu)\vever,  tliat  they  used  only  the  minitnal  hemolytic  dose 
of  amboceptor  and  complement,  a  practice  which  of  itself  makes  the 
test  extremely  sensitive  and  also  unreliable,  according  to  the  experi- 
ence of  most  workers. 

The  advantage  of  using  antigens  which  will  incTcase  the  number 
of  positive  reactions  is  obvious,  providing  tiiere  is  reasonal)le  irr- 
tainty  that  the  antigens  will  not  react  with  non-syphilitic  serum. 
However,  some  procedures  which  increase  the  delicacy  of  the  reac- 
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tion,  such  as  testing  the  serum  without  previous  inactivation  or 
using  minimal  amounts  of  complement  and  amboceptor,  have  been 
found  to  give  non-specific  reactions,  and  it  seemed  possible  that 
such  miglit  be  the  case  with  the  cholesterin  antigens.  For  this 
reason  we  determined  to  test  their  sensitiveness  and  reliability  by 
using  them  in  a  series  of  routine  examinations,  testing  the  same 
sera  simultaneously  with  extracts  possessing  known  properties. 

The  Wassermann  reactions  were  carried  out  with  one-half  the 
original  amounts:  that  is,  0.1  c.c.  of  patient's  serum,  0.5  c.c.  of 
diluted  antigen,  and  usually  0.05  c.c.  of  guinea-pig  serum  (the  exact 
amount  being  determined  each  day  by  preliminary  titration)  in 
the  first  stage,  and  1  c.c.  of  25  per  cent,  sheep  cells  sensitized  with 
twice  the  minimal  hemolytic  dose  of  immune  rabbit  serum  in  the 
second  stage.  In  testing  spinal  fluids  0.5  c.c.  was  used.  Controls 
for  anticomplementary  action,  one  containing  double  the  amount 
of  serum  (or  spinal  fluid)  and  one  containing  double  the  amount  of 
antigen  used  in  the  test  were  always  made.  ^Yhen  the  controls 
showed  any  inhibition  the  tests  were  disregarded. 

The  extracts  were  prepared  by  treating  chopped  moist  guinea- 
pig  heart  with  absolute  alcohol  for  two  to  three  weeks  at  37°  C, 
the  proportions  being  1  gm.  of  tissue  to  10  c.c.  of  alcohol.  To  the 
filtered  extract  0.4  per  cent,  cholesterin  was  added,  and  after  this 
had  stood  for  twenty-four  hours  in  the  incubator  the  undissolved 
residue  was  filtered  off.  This  method  is  that  recommended  by 
Walker  and  Swift,  except  that  guinea-pig  heart  was  used  instead 
of  human.  Emulsions  for  use  in  the  tests  were  prepared  by  adding 
salt  solution,  at  first  drop  by  drop  and  then  rapidly,  to  the  alcoholic 
extract,  the  mixture  being  shaken  during  the  process.  A  few  tests 
were  made  with  emulsions  prepared  in  the  reverse  manner,  the 
alcoholic  extract  being  dropped  into  the  salt  solution,  but  the  results 
seemed  less  satisfactory.  Sachs  and  Rondoni  found,  in  regard  to 
simple  alcoholic  extracts,  that  dilutions  made  in  the  latter  way  were 
less  anticomplementary  but  proportionately  still  less  active  as  anti- 
gens, and  consequently  less  satisfactory  than  the  more  turbid 
emulsions  produced  by  the  slow  addition  of  salt  solution  to  the 
extract.  This  has  also  been  our  own  experience.  The  anticomple- 
mentary power  of  all  the  extracts  was  determined  before  use,  and 
it  was  found  that  most  of  them  produced  slight  inhibition  in  amounts 
from  0.1  to  0.12  c.c,  but  none  in  amounts  of  O.OS  c.c.  or  less.  In 
performing  the  reactions  one-fourth  of  the  largest  amount  which 
showed  no  inhibition  was  used — usually  0.02  or  0.025  c.c. 

In  the  control  series  of  tests  the  acetone  insoluble  lipoids  of  beef- 
heart  extract,  prepared  by  Noguchi's  method,  were  used  as  antigen. 

The  reactions  obtained  with  sera  from  475  patients  and  with 
50  specimens  of  spinal  fluid  are  shown  in  Table  I. 
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Table  I. 

Cholesterin 

Lipoid  antigen.  antigen. 

Number  of  Number  of 

Condition.                                                   Number  of               positive  positive 

cases.                  reactions.  reactions. 
Blood-serum : 

Primary  syphilis 10                          6  7 

Secondary  syphilis 25                        21  25 

Tertiary  syphilis 99                        59  79 

Congenital  syphilis 9                           5  7 

Tabes  dorsalis 20                          9  13 

General  paresis 4                          4  4 

Latent  or  cured  syphilis        ....            44                         17  29 

Apparently  non-syphilitic    ....          264                          4  25 
Spinal  fluid: 

Tabes  dorsalis 19                          8  10 

General  paresis 3                           3  3 

Tertiary  syphilis 9                           3  2 

Non-syphilitic 19                           0  1 

In  tabulatiiifi;  our  results  we  have  recorded  as  positive  only  those 
of  the  tests  which  showed  no  or  very  sHght  hemolysis  after  an  hour's 
incubation  in  the  second  stage.  When  using  the  lipoid  antigens 
all  tests  showing  50  per  cent,  or  less  hemolysis  may  safely  be  called 
positive,  and  such  readings  would  give  a  somewhat  larger  propor- 
tion of  ])ositi\'es  with  these  antigens  in  luetic  cases  than  the  ttible 
shows.  Many  non-luetic  sera,  however,  gave  ])artial  inhibition  of 
hemolysis  with  the  cholesterin-heart  extract  pre])arations,  and 
l)etter  results  were  obtained  with  these  if  only  those  sera  which 
caused  practically  complete  inhibition  were  regarded  as  ])ositive. 

The  cases  are  grouped  in  the  table  according  to  the  clinical  J 
diagnosis.  Many  cases  which  seemed  doubtful  have  been  disre-  ■ 
garded;  but,  even  so,  the  probability  of  some  errors  in  diagnosis 
must  be  considered  before  conclusions  are  drawn  from  these  figures. 
One  difficulty  is  that  the  diagnosis  in  many  cases  was  doubtless 
influenced  by  the  result  of  the  Wassermann  reaction.  As  a  matter 
of  fact,  cases  giving  an  indefinite  history  of  lues  with  a  positive 
serum  reaction  have  been  included  under  the  head  of  "latent 
syphilis,"  whereas  ca.ses  gi\ing  a  negative  reaction  were  not  con- 
sidered to  be  .syphilitic  unless  the  history  or  clinical  picture  was 
fairly  characteristic  of  the  disease. 

Of  the  525  reactions  which  have  been  included  in  the  series  the 
result  was  the  same  with  both  typt^s  of  antigen  in  455.  Only  two 
specimens  which  witc  j)ositi\e  with  the  "lipoid"  antigen  were 
negati\e  witii  the  "cholesterin."  These  \vcr(>  i)oth  spinal  fluids, 
one  from  a  case  of  tal)cs  and  one  from  a  case  of  cerebrospinal 
syphilis.  On  the  other  hand,  (iS  sptu-inicns  reacted  positively  with 
the  "cholesterin"  antigen,  but  not  with  the  "li|)oid;"  of  tiie.se  cases 
4()  were  sy|)hilitic  and  22  a|)parently  non-sy|)hilitic.  Of  the  former, 
H  were  treated  secondary  cases  and  I  an  untreated  sect)ndary;  but 
the  majority  were  tertiary  or  latent  cases.  Of  the  2(5  which  lune 
been  classed  as  non-syphilitic,  I  was  a  case  of  sarcoma.  1  were  cases 
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of  carcinoma,  and  4  cases  of  pernicious  anemia.  One  was  a  case  of 
estivo-autumnal  malaria,  a  condition  in  which  positive  Wassermanns 
have  frequently  been  reported.  The  other  cases  represented  a 
variety  of  conditions,  many  of  them  local  infections;  but  except 
for  the  cases  mentioned  these  false  positive  reactions  were  not  found 
twice  in  the  same  disease,  and  there  seems  no  reason  to  believe  that 
the  illness  of  the  patient  at  the  time  was  responsible  for  the  result 
of  the  test.  The  Wassermann  reactions  were  not  made  as  a  routine 
on  all  admissions,  so  that  in  nearly  all  these  cases  which  we  have 
classed  as  probably  non-syphilitic  the  possibility  of  lues  was  con- 
sidered at  the  time  the  tests  were  made.  In  several  instances, 
however,  the  nature  of  the  suspected  gumma  or  ulcer  was  determined 
by  histological  examination;  and  in  the  remainder,  further  observa- 
tion ruled  out  syphilis  so  far  as  the  present  illness  Avas  concerned. 
It  is,  however,  impossible  absolutely  to  exclude  latent  syphilis 
in  these  cases.  Four  cases  that  were  clinically  non-luetic  gave 
reactions  with  both  types  of  extracts  used.  It  is  certain  that  the 
"lipoid"  antigens  rarely,  if  ever,  give  false  positive  reactions,  and 
it  is  probable,  therefore,  that  these  patients  had  unrecognized 
infections.  It  seems  highly  improbable,  however,  that  25  out  of 
2()4  patients,  or  9  per  cent.,  presenting  no  history  or  signs  of  syphilis, 
should  in  fact  be  luetic. 

A  factor  which  probably  accounts  for  some  of  our  non-specific 
reactions  is  the  instability  of  these  extracts.  A  number  of  the  false 
positive  tests  were  obtained  with  a  preparation  which  was  over  six 
weeks  old.  At  this  time  it  was  found  that  the  anticomplementary 
power  had  increased  very  considerably,  and  although  the  amount 
used  in  the  reaction  was  proportionately  decreased,  a  number  of 
positive  tests  which  could  not  be  explained  by  the  clinical  data  were 
obtained.  In  view  of  this  experience,  antigens  less  than  four  weeks 
old  only  were  subsequently  used,  with  considerable  improvement 
in  the  results.  As  the  presence  of  a  slight  excess  of  antigen  also 
seems  to  ])roduce  non-specific  reactions  the  making  of  an  anti- 
complementary control  containing  four  times  instead  of  twice  the 
amount  of  antigen  used  in  the  test  is  recommended. 

In  spite  of  the  apparently  false  reactions  obtained,  we  believe 
that  these  extracts  are  of  distinct  value  on  account  of  the  large 
number  of  positive  results  obtained  in  tertiary  syphilis  and  in 
cases  cured  so  far  as  symptoms  were  concerned,  which  failed  to 
react  with  the  "lipoid"  antigens.  There  are  obvious  advantages 
in  so  sensitive  a  test  in  controlling  treatment,  or  in  cases  where  it 
is  desired  to  exclude  syphilis  so  far  as  possible,  as,  for  example,  in 
selecting  donors  for  blood  transfusion  or  in  examining  wet-nurses. 
The  reactions  are  also  very  heli)ful  in  diagnosis  when  there  is  some 
clinical  evidence  in  their  support. 

It  should  be  remembered,  however,  that  the  nature  of  the  Wasser- 
mann reaction  is  not  known  and  that  it  is  essentially  empirical. 
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Until  it  can  be  shown  by  long  experience,  therefore,  that  these 
extracts  do  not  react  with  non-luetic  sera  they  should  not  replace 
extracts  w^hose  reliability  has  been  established.  What  evidence 
we  have  been  able  to  obtain  indicates  that  they  do  give  complement 
fixation  with  some  non-syphilitic  sera.  It  would  seem  advisable, 
then,  in  routine  work  to  test  all  sera  both  with  a  sensitive  cholesterin 
preparation  and  with  some  less  sensitive  but  thoroughly  reliable 
extract. 

2.  The  Quantitative  Testing  of  Syphilitic  Sera.  Another 
phase  of  the  Wassermann  technique  which  has  interested  us  has 
been  the  determination  of  the  strength  of  the  reaction  in  positive 
sera.  This  is  specially  important  in  following  cases  under  treatment. 
The  most  logical  method  is  to  make  tests  with  various  amounts 
of  the  serum,  to  determine  how  small  an  amount  will  produce 
the  reaction.  In  order  to  measure  the  small  amounts  required  at 
least  two  preliminary  dilutions  of  each  serum  to  be  tested  must 
be  made,  and  this  very  considerably  increases  the  labor  of  carrying 
out  a  large  series  of  reactions.  In  some  laboratories  this  difficulty 
is  avoided  by  testing  constant  amounts  of  serum  against  serial 
dilutions  of  the  antigen,  which  can  be  prepared  in  bulk  for  all  the 
tests  to  be  made  on  a  given  day. 

A  technique  based  on  this  principle  was  introduced  by  Coca 
and  I'Esperance,  and  in  their  hands  gave  excellent  results,  and  we 
have  followed  their  procedure  with  slight  variations  in  making  some 
five  hundred  Wassermann  tests.  The  reaction  is  carried  out  with 
one-tenth  the  volume  used  in  the  original  Wassermann  method. 
The  patient's  serum  (unheated)  is  first  diluted  with  four  parts  of 
salt  solution,  and  0.1  c.c.  is  placed  in  each  of  five  tubes;  in  a  sixth 
tube  0.2  c.c.  is  placed  for  a  control.  As  antigen  a  2  per  cent,  solu- 
tion of  the  acetone  insoluble  fraction  from  normal  beef-heart  extract 
prepared  by  Noguchi's  method  is  used.  Emulsions  are  prepared 
containing  0.05,  0.025,  0.012,  0.006,  and  0.003  c.c.  of  this  stock 
solution  per  cubic  centimeter,  and  each  serum  is  tested  with  0.1  c.c. 
of  each  of  these  dilutions;  yV  c.c.  of  a  1  in  10  dilution  of  guinea- 
pig  serum  is  used  in  the  test,  with  0.1  c.c.  of  a  5  per  cent,  emulsion 
of  sheep  corpuscles  and  two  units  of  hemolytic  amboceptor. 

The  use  of  the  patient's  serum  without  previous  inactivation  is 
thought  by  some  workers  to  be  a  safe  procedure,  provided  that 
antigen  free  from  protein  constituents  is  used,  although  it  is  admitted 
that  false  positives  are  obtained  with  simple  alcoholic  organ  extracts. 
Although  in  our  tests  a  carefully  prepared  "lipoid"  antigen  was 
used,  positive  reactions  were  obtained  in  a  few  cases  in  which  there 
was  no  evidence  of  syphilis  other  than  this  reaction,  and  in  which 
the  inactivated  sera  were  negative  both  with  "lipoid"  and  with 
"chlocsterin"  antigen.  While  some  sera  from  tertiary  and  latent 
cases  reacted  positively  in  fresh  condition,  but  not  when  inactivated, 
I  our  sera  which  when  active  gave  negative  results,  after  inactivation 
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.gave  positive  results  with  the  same  antigen.  These  negative  reac- 
tions were  probably  due  to  the  complement  in  the  patient's  serum. 
The  results  make  the  employment  of  active  serum  appear  distinctly 
disadvantageous.  ^Moreover  the  small  c{uantities  used  in  this 
technique  introduce  the  possibility  of  error  on  account  of  the  care 
required  to  deliver  0.1  c.c.  accurately  from  the  blunt-tipped  pipettes 
which  are  usually  employed  in  this  work. 

The  method  was  chiefly  interesting,  however,  as  a  means  of  deter- 
mining the  strength  of  the  reaction.  The  majority  of  the  sera  which 
reacted  at  all  gave  complete  inhibition  in  at  least  four  of  the  five 
tubes  set  up.  For  example  in  tertiary  cases,  where  weaker  reactions 
would  be  expected,  out  of  60  positive  sera,  27  reacted  in  the  fifth 
tube  containing  one-sixteenth  of  the  usual  amount  of  antigen,  and 
41  reacted  in  the  fourth  tube  of  the  series.  xVs  so  many  specimens 
reacted  alike  the  method  did  not  give  a  very  satisfactory  grading 
of  their  strength.  A  series  of  higher  dilutions  would  doubtless  have 
brought  out  further  differences.  It  has  been  asserted  by  Macintosh 
and  Fildes  that  titration  with  varying  amounts  of  antigen  does 
not  give  an  accurate  estimation  of  the  strength  of  the  reaction.  They 
base  this  assertion  on  experiments  in  which  the  same  sera  were 
titrated,  using  varying  amounts  of  serum  with  constant  amounts 
of  anitgen,  and  also  using  constant  amounts  of  serum  with  varying 
amounts  of  antigen.  We  tested  in  this  way  fourteen  sera,  using 
the  "lipoid"  type  of  antigen,  and  eight  with  the  " cholesterin" 
type  also,  as  shown  in  Table  II. 

The  titrations  in  which  the  amount  of  serum  was  graded  (a  and  b, 
Table  II)  with  both  antigens  showed  considerable  variations  in 
strength  among  the  sera  used.  When  titrated  in  the  reverse  way 
with  the  less  sensitive  antigen  (c)  the  relative  values  did  not  run 
parallel,  and  the  differences  between  them  were  much  obscured; 
while  with  the  more  sensitive  antigen  (f/)  these  differences  were  lost 
almost  altogether. 

It  seems  then  that  a  closer  estimate  of  the  strength  of  syphilitic 
serum  may  be  obtained  by  determining  how  small  a  quantity  of  it 
will  produce  a  reaction,  rather  than  by  determining  with  how  small 
an  amount  of  antigen  it  will  react;  or,  in  other  words,  that  quantita- 
tive Wassermann  tests  should  be  made  by  varying  the  amount  of 
serum  used,  and  not  the  amount  of  antigen. 
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AN  UNATTACHED  MASS  FOUND  IN  THE  ABDOMINAL 
CAVITY  OF  A  MALE. 

By  R.  p.  Campbell,  M.D., 

GENITO-TJRINAKT   SURGEON,    MONTREAL    GENERAL    HOSPITAL, 
AND 

J.  J.  Ower,  M.D., 

SENIOR    ASSISTANT    PATHOLOGIST,    MONTREAL    GENERAL    HOSPITAL. 

(From  the  Genito-urinary  Department  and  the  Pathological  Laboratory,  Montreal  General 

Hospital.) 

Inasmuch  as  the  following  case  report  is  extraordinary,  it  is 
of  interest,  but  insofar  as  it  raises  the  question  of  intra-abdominal 
growth  without  obvious  nourishment,  it  is  perhaps  of  more  scien- 
tific importance.  It  is,  therefore,  best  to  leave  any  discussion 
until  the  facts  are  portrayed. 

A.  i\IcL.,  aged  sixty-nine  years,  was  admitted  to  the  ^Montreal 
General  Hospital  November  10,  1912.  He  had  suffered  from 
digestive  disturbances  for  forty  years,  more  or  less,  complaining 
chiefly  of  constipation,  a  burning  sensation  in  the  stomach  after 
eating,  and  of  distention  and  discomfort  from  gas  in  the  bowels. 
There  was  no  nausea  or  vomiting.  Two  or  three  years  ago  he 
had  attacks  of  pain  in  the  region  of  the  appendix,  which  called 
on  one  occasion  for  morphin.    He  did  not  vomit  in  these  attacks. 

For  a  period  of  about  twenty-five  years  he  can  remember  a 
mass  in  the  right  side  of  the  abdomen,  which  at  first  was  quite 
small,  smaller  than  a  hen's  egg,  and  was  always  freely  movable, 
so  movable  that  it  would  disappear,  apparently  into  the  pelvis, 
for  two  or  three  days  at  a  time.  He  could  push  it  into  any  part 
of  the  abdomen  he  wished,  but  it  was  first  found  in  the  right  hypo- 
chondrium,  and  he  was  most  comfortable  when  it  remained  in 
that  situation.  It  always  tended  to  follow  the  laws  of  gravity, 
and  in  consequence  was  generally  to  be  found  in  the  most  depen- 
dent part  of  the  abdomen,  falling  from  side  to  side  as  he  turned 
in  bed.  He  had  the  impression  that  it  was  a  floating  kidney,  and 
indeed  he  had  been  told  by  his  medical  advisers  that  this  was  the 
most  probable  diagnosis.  The  urine,  however,  had  until  recently 
never  shown  any  pathological  changes,  nor  had  he  suffered  any 
renal  crises.  He  had  ha^l  pain  in  the  region  of  the  right  hypochon- 
drium  of  a  more  or  less  indefinite  nature. 

We  had  an  opportunity  of  discussing  the  case  with  his  physician, 
who  had  noted  the  mass  when  he  first  examined  him  six  years 
previously.  It  was  then  the  size  of  a  large  hen's  egg,  and  of  the 
present  consistence.     It  had,  to  his  certain  knowledge,  increased 
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in  size  to  its  present  dimensions,  which  may  be  described  as  those 
of  a  large  orange  or  a  small  grapefruit. 

The  patient  came  to  the  ^Montreal  General  Hospital  on  account 
of  an  attack  of  cystitis,  with  retention,  which  he  had  developed 
in  consequence  of  an  hj^jertrophied  prostate  gland. 

On  examination  he  was  found  to  be  a  spare,  rather  pale  old  man, 
with  little  or  no  subcutaneous  fat;  arteries  moderately  sclerosed; 
normal  lungs  and  heart;  rather  anemic,  and  altogether  frail.  His 
urine  contained  considerable  pus,  and  he  suffered  almost  complete 
retention,  due  to  a  moderately  hypertrophied  prostate  gland. 

The  abdomen  was  scaphoid,  the  umbilicus  prominent,  and  the 
walls  soft  and  non-resistant,  making  palpation  easy.  In  the  right 
upper  quadrant  was  a  hard,  slightly  irregular  mass  the  size  of  a 
large  orange.  This  could  be  turned  about  so  as  to  present  slightly 
different  aspects  to  the  examining  hand,  could  be  pushed  down- 
ward, and  even  across  the  spine  to  the  left  side  without  any  trouble, 
and  would  stay  where  placed.  It  was  too  large  to  go  down  into 
the  pelvis,  but  this  was  the  only  apparent  reason  why  it  should 
not  do  so,  it  was  so  freely  movable. 

An  a;-ray  examination  gave  no  shadow.  It  was  not  tender.  It 
was  dull  on  percussion,  and  was  evidently  situated  in  front  of  the 
bowels.  It  was  not  kidney,  but  the  kidneys  were  not  palpable. 
The  two  most  marked  features  about  it  were  its  extreme  mobility 
and  its  marked  hardness.  The  diagnosis  of  an  omental  tumor  was 
made. 

Operation. — ^The  patient  was  not  a  good  operative  risk,  owing 
to  the  infection  of  his  urinary  tract,  which  apparently  involved  the 
kidneys.  He  was,  therefore,  put  upon  catheter  life,  with  daily 
bladder  lavage.  So  anxious  was  he,  however,  that  something 
should  be  done  for  the  abdominal  condition,  and  so  simple  did 
the  operation  appear,  that  on  November  IS,  1912,  under  gas  and 
oxygen  anesthesia,  the  abdomen  was  opened  directly  over  the  mass, 
which  had  to  be  held  stationary  by  an  assistant.  In  cutting  through 
the  peritoneum,  we  came  at  once  upon  the  tumor,  which  showed  a 
pearly  white  glistening  surface,  exactly  comparable  to  a  uterine 
fibroid.  Pressure  on  either  side  of  the  wound  caused  the  mass  to 
pop  out  of  the  wouml  on  to  the  abdominal  wall.  It  had  absolutely 
no  pedicle,  nor  any  attachment  whatever.  It  bore  no  apparent 
relation  to  any  viscus,  nor  was  there  an  adhesion  of  any  kind 
attached  to  it.  Indeed,  on  searching  the  abdomen  there  did  not 
seem  to  be  any  adhesions  present.  There  was,  however,  a  small 
amount  of  fluid  about  the  loops  of  small  bowel.  The  wound  was 
closed,  and  the  patient  did  well  for  the  next  seven  or  eight  days, 
when  he  began  to  fail,  with  frequent  attacks  of  vomiting  and 
hiccough.  The  wound,  however,  remained  normal,  and  it  was 
cvi.lcnt  that  the  lesion  was  outside  the  jieritoneal  cavity.  He 
(lied  .laiiuiiry  (1,  l!)i;^,  forty-eight  days  after  the  operation. 
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The  autopsy  protocol  is  as  follows: 

jVIontreal  General  Hospital,  13. S,  January  7,  1913.  Ten  hours 
postmortem. 

The  body  is  that  of  a  poorly  developed,  much  emaciated  male 
adult.  No  edema  is  present,  but  considerable  lividity  of  the 
dependent  parts.    Rigor  mortis  is  marked. 

Abdomen.  There  is  an  elevated  bluish  scar  in  the  middle  line, 
between  the  umbihcus  and  the  ensiform  cartilage,  13  cm.  in  length 
(operation  wound). 

Peritoneal  Cavity.  The  peritoneal  cavity  shows  no  excess  of 
fluid.  The  peritoneum  is  smooth  and  shiny,  but  darkly  pigmented 
on  both  parietal  and  visceral  layers.  Mesentery  is  bluish-black. 
INIesenteric  glands  are  slightly  enlarged  and  darkly  pigmented. 
There  are  extensive  general  fibrous  adhesions  in  the  abdominal 
cavity  between  the  liver  and  colon,  the  spleen  and  colon,  and 
binding  down  the  cecum  to  the  posterior  abdominal  wall.  The 
appendix  is  retrocecal,  surrounded  by  fibrous  adhesions.  In  one 
of  the  fibrous  adhesions  between  the  transverse  colon  and  the 
under  surface  of  the  left  side  of  the  diaphragm  is  found  a  hard 
calcified  mass  0.5  cm.  in  diameter.  It  is  not  attached  to  the  mesen- 
tery. A  similar  mass,  perfectly  spherical,  measuring  0.7  cm,  in 
diameter,  is  found  under  the  peritoneum  of  the  small  bowel  about 
36  inches  above  the  ileocecal  valve.  This  body  is  white  and  calcified, 
with  a  smooth  surface  under  gUstening  peritoneum,  and  is  2  cm. 
from  the  mesenteric  attachment  (Fig.  1). 

Pleural  Cavity.  This  contains  no  excess  of  fluid,  but  there  are 
extensive  fibrous  adhesions  on  both  sides. 

Pericardial  cavity.  The  pericardial  cavity  contains  no  excess  of 
body  fluid.  There  are  extensive  adhesions,  delicate  and  recent, 
and  firm  and  old  between  both  layers  of  the  pericardium. 

Heart.  The  heart  is  320  gm.  in  weight.  It  is  pale  brown  on 
section,  and  the  muscle  is  soft.  The  endocardium  is  normal.  The 
aortic  arch  shows  some  raised  whitish  discoloration.  The  coronary 
arteries  are  patent  and  show  a  moderate  degree  of  atheromatous 
change. 

Lungs.  The  right  upper  and  lower  lobes  are  full  and  firm  to  the 
touch.  On  section  they  are  of  a  general  grayish,  mottled  appear- 
ance. There  are  many  raised  gray  areas  alternating  with  edematous 
lung  tissue.  Even  on  gentle  pressure,  much  pus  and  purulent 
fluid  exudes  from  these  areas.  The  right  middle  lobe  is  dark  red 
in  color  and  edematous.  The  upper  and  lower  lobes  are  nodular 
and  uneven  to  the  touch.  The  lower  lobe  on  the  left  side  presents 
a  similar  condition  to  that  of  the  upper  and  lower  lobes  on  the 
right  side.  There  are  several  old  pleural  scars  at  the  apices  of 
both  sides,  but  no  calcareous  or  caseous  nodules  are  found. 

Spleen.     Normal. 

Stomach.    Normal. 
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Intestines.     Normal. 

Pancreas.     Normal. 

Liver.  Weight,  1580  gm.  It  shows  on  the  under  surface  of  the 
right  lobe,  retroperitoneally,  an  area  10  x  6  cm.,  which  forms  one 
of  the  confines  of  the  large,  perinephritic  abscess  described  below. 
Otherwise  the  organ  shows  nothing  abnormal. 

Kidneys.  The  right  kidney  weighs  300  gm.  There  is  a  peri- 
nephritic abscess  cavity  connected  with  the  upper  pole  of  the 
kidney,  and  extending  upward  to  the  liver.  This  cavity  measures 
12  X  6  X  10  cm.,  and  is  filled  with  a  greenish-brown  purulent  fluid. 
The  right  kidney  shows  extensive  abscess  condition  throughout. 
The  right  ureter  is  thickened,  and  the  mucous  membrane  is  red 


Fig.   1. — Small  subperitoneal  calcareous  nodule  found  in  the  small  bowel. 


and  granular.  The  left  kidney  is  more  normal.  The  cortex  aver- 
ages 0.3  cm,  in  thickness.  The  capsule  strips  with  difficulty,  and 
leaves  an  uneven  surface,  which  shows  some  retention  cysts.  The 
vessels  are  tortuous.    There  is  no  sign  of  infection. 

J{i(/}it  Adrenal.  The  right  adrenal  cannot  be  fonnd,  bnt  the 
left  is  normal. 

Bladder.  The  bladder  is  much  thickened  and  trabocnlated, 
with  a  pigmented  and  granular  nnicosa. 

Prostate.    The  prostate  is  large. 

Aorta.  The  aorta  shows  marked  atheromatous  degeiuTation, 
especially  about  the  origin  of  th(>  intercostals. 
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Anatomical  Diagnosis.  Pyonephrosis;  perinephritic  abscess 
(right);  acute  and  chronic  pericarditis;  bronchopneumonia;  chronic 
cystitis;  chronic  nephritis;  calcified  no(hiles,  subperitoneal;  hyper- 
trophied  prostate. 


Fio.  2. — View  of   the   mass  as  removed  from   the  abdominal   cavity,   about    two-thirds 

actvial  size. 


Fig.  3. — View  of  mass  on  section,  showing  calcareous  centre,  but  not  the  concentric 
arrangement  of  layers. 


402    CAMPBELL,  ower:  unattached  mass  in  abdominal  cavity 

Histological  Examination.  ^Montreal  General  Hospital,  S., 
12,  635,  November  18,  1912. 

The  tumor  is  roughly  spherical  in  shape,  but  with  three  flattened 
surfaces  or  facets  (Fig.  2).  It  measures  9x8  cm.  in  diameter,  and 
has  a  smooth,  white,  glistening  surface,  without  pedicle  or  any 
adherent  tissue.  It  is  very  firm.  On  section,  the  mass  cuts  with 
some  difficulty,  and  is  seen  to  have  a  calcareous  centre,  1.5  cm.  in 
diameter  (Fig.  3).  The  sectional  surface  is,  for  the  most  part, 
white  and  very  firm,  but  an  occasional  darker  ring  or  lamella 
accentuates  a  concentric  formation,  which  is  evident  in  both 
diameters.  The  tissue  immediately  around  the  calcareous  centre 
is  somewhat  softer  than  the  remainder. 

Sections  cut  from  the  mass  in  various  regions  show  a  tissue 
composed  of  laminated  branching  fibers,  which  take  a  homo- 
geneous color  with  methylene  blue,  and  the  various  differential 
stains  employed.  No  vessels,  cells,  nuclei,  or  fibrils  can  be  demon- 
strated. In  the  centre  of  some  fibers,  a  fine  granular  deposit  is 
noted,  probably  calcium  salts. 

To  establish  the  identity  of  the  tissue  is  difficult.  Were  it  the 
remains  of  a  true  fibroma,  one  would  expect  evidences  of  vessels, 
or  at  least  spaces,  to  persist.  The  question  arises  whether  it  is 
simply  fibrin  which  has  been  deposited,  layer  after  layer,  on  what- 
ever originally  was  the  nucleus,  or  whether  it  is  collagen  remaining 
from  organization  of  layers  of  fibrin,  similarly  deposited  by  fibro- 
blasts, which  have  subsequently  disappeared,  leaving  resistant 
collagen  lamellae. 

The  tissue  takes  a  homogeneous  blue  stain  with  ]Mallory's 
connective-tissue  stain,  and  pink  with  phosphotungstic  acid  hemo- 
toxyhn.  These  are  the  reactions  for  collagen.  To  try  and  further 
rule  out  fibrin,  an  attempt  was  made  to  digest  the  tissue  with 
pepsin,  controlled  by  the  digestion  of  fresh  fibrin,  and  formalin 
fixed  fibrin  (the  tumor  tissue  having  been  fixed  in  formalin),  but 
neither  the  formalin-fixed  fibrin  nor  the  tissue  fibers  were  digested. 

Certain  facts  seem  worthy  of  reiteration: 

1.  The  tinnor  had  been  present  twenty  years  or  more,  and  had 
been  noted  by  the  patient's  present  physician  six  years  ago. 

2.  It  had  always  been  freely  movable. 

3.  It  liad  never  caused  pain,  other  than  a  feeling  of  discomfort 
from  m()\ing  about. 

4.  It  had  grown  steadily  and  slowly  from  a  small  nodule,  which 
frequently  disappeared  for  days,  to  a  tumor  too  large  to  enter 
the  pelvic  inlet. 

5.  Operation  showed  it  to  be  absdiutcly  unattached,  either  by 
pedicle  or  by  a  surrounding  envelope  of  omentum  or  adhesion. 

6.  There  is  no  evidence  that  a  pedicle  was  ever  present. 

7.  Postmortem  examination  of  the  abdomen  showed  one  cal- 
careous nodule  on  the  small  bowel,  whicii  was,  however,  entirely 
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covered  by  peritoneum,  and  another  surrounded  by  adhesions  in 
the  neighborhood  of  the  large  bowel. 

8.  The  centre  of  the  mass  was  calcareous. 

9.  Section  of  the  tumor  showed  that  about  this  calcareous 
centre  were  concentric  rings  (in  three  dimensions),  similar  to 
those  seen  about  the  nucleus  of  a  vesical  calculus. 

10.  Microscopically,  the  tumor  consists  of  a  homogeneous  tissue 
arranged  in  concentric  layers,  the  exact  nature  of  which  cannot 
be  determined,  but  which  probably  are  either  fibrin  or  organized 
fibrin,  with  disappearance  of  the  cellular  elements. 

As  to  the  origin  of  the  tumor,  the  following  explanations  seem 
worthy  of  discussion. 

1.  The  tumor  may  represent  a  pediculated  fibroid  or  fibroma, 
which  was  originally  attached  to  some  viscus,  or  to  the  abdominal 
parietes,  and  became  detached,  calcified  in  the  centre,  and  remained 
a  foreign  body  in  the  peritoneal  cavity.  The  entire  absence  of  any 
sign  of  pedicle,  not  only  on  the  surface,  but  in  the  outline  of  the 
concentric  rings,  vitiates  this  hypothesis. 

2.  A  calcareous  mass  similar  to  those  found  at  autopsy,  or 
indeed  a  small  fibroma  in  such  a  situation,  might  have  gradually 
grown  by  having  new  layers  added  to  it  from  the  surrounding 
envelope  of  peritoneum,  until  reaching  a  certain  definite  size, 
its  mere  weight,  or  accident  tears  a  way  through  the  peritoneal 
covering,  leaving  it  a  free  body  in  the  abdominal  cavity. 

3.  The  small  tumor  or  nodule,  freed  from  its  attachment  in  the 
above  manner,  may  have  continued  to  grow  within  the  abdominal 
cavity,  much  as  a  pearl  does  in  the  shell  of  an  oyster,  causing  a 
certain  irritation  of  the  peritoneum,  and  an  outpouring  of  fluid 
and  cells  (there  was  definite  fluid  present).  The  coagulation  of 
fibrin  over  the  offending  surface  and  the  gradual  organization 
of  the  same  might  follow.  The  definitely  recurring  layers  are  in 
favor  of  some  such  view. 

4.  A  combination  of  the  second  and  third  is,  of  course,  another 
possibility,  and  is  perhaps  the  most  likely.  That  is  to  say,  the 
earliest  growth  took  place  subperitoneally  or  elsewhere,  and  the 
later  growth,  while  it  was  a  free  body  in  the  peritoneal  cavity. 
Calcification  may  have  occurred  at  any  time. 

We  have  been  unable  to  find  any  report  of  a  similar  case,  though 
it  is  quite  possible  that  such  may  have  escaped  our  notice,  owing 
to  the  difficulty  of  classifying  an  unusual  condition  in  the  literature. 

Fibromas  of  the  abdominal  parietes  and  contents  have  been 
noted,  but  are  not  common.  The  instances  recorded  do  not  seem 
to  throw  any  light  upon  the  present  case. 
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THE  VALUE  OF  PETECHIA  IN  DIAGNOSIS  AND  PROGNOSIS. 

By  H,  W,  Emsheimer,  M.D., 

CHIEF    IN    THE    DEPARTMENT    OF    INTERNAL    MEDICINE,    MT.    SINAI    HOSPITAL    DISPENSARY, 

NEW    TORK. 

Every  case  of  doubtful  diagnosis  should  be  thoroughly  inspected 
for  evidences  of  hemorrhagic  lesions.  In  the  routine  examination 
of  a  patient,  an  enlarged  spleen,  a  cardiac  murmur,  or  an  abnormal 
abdominal  mass  are  seldom  overlooked;  but  a  subconjunctival 
hemorrhage  or  a  crop  of  petechise  around  the  knee  are  just  as 
seldom  observed.  The  finding  of  a  minute  petechia  on  the  mucous 
membrane  of  the  palate  or  in  the  conjunctiva  will  not  definitely 
establish  a  correct  diagnosis,  but  it  will,  by  eliminating  the  many 
conditions  in  which  these  hemorrhages  are  absent  and  by  furnishing 
a  positive  sign  which  we  cannot  discard,  serve  as  a  great  aid  in  the 
solution  of  the  problem. 

The  idea  in  mind  in  writing  this  paper  is  not  to  compile  an 
exhaustive  treatise  on  the  hemorrhagic  eruptions,  but  to  mention 
several  unusual  cases  in  which  the  occurrence  of  petechise  afforded 
a  clue  to  the  proper  diagnosis  or  was  striking  on  account  of  its 
rarity  in  these  cases.  A  summary  in  the  beginning,  of  the  common 
conditions  in  which  we  are  likely  to  find  petechiae,  should  not  be 
irrelevant.    They  are  as  follows: 

1.  Acute  Infectious  Diseases.  Any  bacteriemia  may  develop 
petechije,  as  pneumonia,  bacterial  endocarditis,  postpartum  or 
post-traumatic  sepsis,  in  which  cases  the  hemorrhages  may  be 
eml)olic  in  origin.  This  may  be  likewise  true  in  cases  of  pernicious 
malaria,  many  of  which  are  accompanied  by  a  petechial  eruption; 
in  some  of  these  cases  thrombi  produced  by  masses  of  bacteria 
have  been  found  in  the  brain  at  autopsy.  Under  the  heading  of 
acute  infections  we  may  also  classify  those  diseases  in  which  there 
is  not  a  general  systemic  infection  or  at  least  in  which  our  present 
laboratory  methods  are  insufficient  to  establish  a  bacteriemia,  as 
in  yellow  fever,  most  cases  of  cerebrospinal  meningitis,  and  the 
acute   exanthemas,   as  scarlet  fever,   measles,   and   smallpox. 

2.  Toxic  States  not  Associated  with  or  Secondary  to 
Bacterial  Infectious  Agents.  In  this  category  as  causative 
factors  are: 

(a)  Drugs:  As  (luiiiinc,  copaiba.  l)elladonna,  potassium  iodide, 
alcohol,  ergot,  chloral,  salicylic  acid,  and  benzine  vapor. 

(h)  Urinary  Sepsis:  In  uremia  or  after  operative  procedures 
upon  the  urinary  tract,  where  the  patient  is  overpowered  by  the 
toxins  due  to  a  suppression  or  retention  of  urine,  petechiie  are 
not  unconunon. 

(c)  Snakc-hitc. 

{(})  Jainulice. 
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In  the  latter  two  conditions  there  is  often  a  general  hemorrhagic 
tendency  evidenced  not  only  by  purpura,  but  in  many  instances 
by  extensive  subcutaneous  extravasations. 

3.  Blood  Diseases.  Practically  all  the  blood  diseases  may 
show  at  some  time  a  more  or  less  extensive  petechial  eruption,  as 
leukemia,  pernicious  anemia,  etc.  Under  this  heading,  or  under 
that  of  the  acute  infectious  diseases,  we  may  classify  the  simple 
and  the  so-called  "rheumatic"  purpuras,  the  Henoch's  and  Schon- 
lein's  type,  and  the  "erythema  group"  of  Osier's,  in  which  hemor- 
rhagic lesions  are  characteristic. 

4.  Conditions  Produced  by  ^Mechanical  Causes.  Sudden 
changes  of  atmospheric  pressure,  as  in  caisson  disease,  or  paroxisms 
of  coughing,  as  in  pertussis,  or  convulsions  of  any  kind,  are  likely 
to  be  associated  with  hemorrhages. 

5.  Exhaustia'E  States.  Carcinoma,  tuberculosis,  Hodgkin's 
disease,  and  other  wasting  illnesses  in  their  last  stages  are  known 
to  produce  petechial  and  other  hemorrhagic  lesions. 

6.  Nervous  Diseases.  Both  organic  diseases,  as  myelitis  and 
tabes  dorsalis,  and  functional  conditions,  as  hysteria,  are  occa- 
sionally associated  with  skin  hemorrhages. 

Petechiae  in  bacterial  endocarditis,  in  Henoch's  purpura  in 
epidemic  cerebrospinal  meningitis,  and  in  the  bacteriemias  of 
pyogenic  origin  are  not  uncommon.  I  shall  take  occasion,  therefore, 
to  cite  only  unusual  cases,  which  I  observed  recently  while  in  charge 
of  the  admitting  department  of  the  Mt.  Sinai  Hospital,  in  which 
petechi?e  played  an  important  part  in  the  diagnosis. 

Case  I.- — History  uf  erysipelas  followed  in  two  weeks  by  high  fever 
and  yrostration;  iietechicB  in  conjunctiva;  diagnosis  of  streptococcemia 
made;  Bacillus  tyjihosus  in  blood  cvltnre. 

C.  Z.,  aged  thirty-six  years.  (Service  of  Dr.  Rudisch.)  The 
past  history  was  negative.  There  were  no  infectious  diseases. 
Four  weeks  before  admission  the  patient  had  been  treated  for 
erysipelas  of  the  leg,  which  had  run  a  mild  course,  and  had  appar- 
ently been  cured  in  about  a  week.  For  the  two  weeks  prior  to 
admission  there  had  been  gradually  increasing  headache,  fever, 
malaise,  and  shortness  of  breath.  On  admission  the  patient  api)earcd 
mildly  prostrated.  P^vidences  of  the  former  erysipelas  had  entirely 
disappeared.  The  temperature  was  103°  and  the  pulse  110.  In 
the  left  lower  conjunctiva  were  three  distinct  petechiae,  in  the 
right,  one.  The  remainder  of  the  physical  examination  was  nega- 
tive. The  spleen  was  not  felt;  the  pulse  was  not  dicrotic;  there  was 
no  eruption.  The  diagnosis  of  bacteriemia  secondary  to  the  previous 
erysipelas  was  made.  The  day  after  admission  fresh  petechife 
were  found  in  both  conjunctiva'.  'J'he  blood-count  showed  a 
slight  leukocytosis,  with  (Ki  ])cr  cent,  of  polynuclear  leukocytes, 
33  per  cent,  of  lymi)hocytes,  and  1  per  cent,  of  transitif)nals.  The 
temperature  ranged   between   103°   and    105°.      Four  days   after 
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admission  the  spleen  became  palpable.  The  blood-culture  taken 
the  day  of  admission  was  reported  positive,  not  for  the  Strepto- 
coccus pyogenes  or  staphylococcus,  as  was  expected,  but  for  the 
Bacillus  typhosus.  The  patient  became  more  and  more  prostrated. 
Several  days  aftet  admission  there  were  evidences  of  intestinal 
hemorrhage;  a  week  later  perforation  of  the  bowel  occurred,  resulting 
in  death,  despite  the  early  diagnosis  and  immediate  operation. 

A  search  of  the  literature  fails  to  show  many  cases  of  typhoid 
fever  with  petechise  on  record.  In  fact,  the  one  distinguishing 
sign  which  differentiated  tv^jhoid  and  typhus  fever  in  the  days 
when  the  latter  disease  flourished  was  the  presence  of  petechise  in 
typhus.  This  must  be  considered,  therefore,  as  a  rather  unusual 
case. 

Case  II. — Acute  onset  with  fever,  vomiting,  and  convulsions,  in  a 
child;  signs  of  meningitis;  skin  petechice;  no  meningococci  in  spinal 
fluid;  recovery;  acute  polioencephalitis. 

J.  B.,  aged  five  years.  (Service  of  Dr.  Koplik.)  The  child  had 
been  well  up  to  four  days  prior  to  admission,  at  which  time  the 
patient  had  become  acutely  ill  with  fever  and  headache.  He  had 
vomited  once  at  the  onset.  Just  before  the  child  was  brought  to 
the  hospital  he  had  had  a  general  convulsion  lasting  ten  minutes. 
Physical  examination  revealed  a  condition  of  semistupor,  a  tem- 
perature of  104°,  a  slight  ]\Iacewen  sign,  a  tache  cerebrale,  a 
Babinski  reflex  on  the  right  side,  and  a  Brudzinski  sign.  On  the 
skin  over  the  right  fleltoid  were  five  or  six  small  i)ut  definite,  appar- 
ently recent,  petechi?e.  There  was  no  rigidity  of  the  neck;  there 
were  no  palsies.  The  diagnosis  of  epidemic  cerebrospinal  menin- 
gitis was  made.  The  next  day  the  following  data  were  obtained: 
Blood-count,  18,200  white  blood  cells,  with  85  per  cent,  poly- 
nuclear  leukocytes  and  15  per  cent,  lymphocytes.  On  lumbar 
l)uncture,  12  c.c.  of  clear  fluid  under  pressure  was  obtained,  the 
cytology  of  which  was  later  reported  to  be  100  per  cent,  lympho- 
cytes. No  tubercle  bacilli  were  found.  Four  days  afterward  a 
facial  palsy  became  apparent,  and  the  next  (hiy  decided  weakness 
of  the  right  leg.  The  stupor  was  somewhat  less  marked,  but  the 
other  signs  of  meningitis  seemed  to  be  on  the  increase.  Within 
twenty-four  hours,  however,  the  symptoms  abated,  the  palsies 
lessened,  the  petechiee  <lisapi)eared,  and  the  patient  steadily 
itnpro\'e(l  until  his  discharge  three  weeks  later,  at  which  time  he 
had  fully  recovered. 

That  j)olioencephalitis  and  meningitis  ar<>  not  easily  distinguish- 
able in  many  cases  is  a  matter  of  conunon  knowledge.  It  is,  there- 
fore, rather  unfortunate  for  the  science  of  diagnosis  that  the  classical 
sign  of  cerebnisjjinal  meningitis,  the  sign  that  caused  it  to  bt^  known 
as  spotted  fe\(T.  and  U])on  which  the  diagnosis  has  often  been 
made,  should  b(>  usurped  i)y  another  condition  so  analogous  in  its 
manifestatiotis. 
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Case  III.- — .icute  lobar  pneumonia:  jmnulice;  'pnemnococcic  sepsis; 
petechia'. 

J.  B.,  ajjed  tliirty-citjlit  years.  (Service  of  Dr.  Maiif^es.)  The 
patient's  ])resent  illness  began  six  days  hefore  entering  the  hospital, 
with  a  chill,  fever,  and  pain  in  the  right  side  of  the  chest.  Later  a 
slight  eongh  develoi)ed.  All  symptoms  increased  to  the  time  of 
admission.  The  examination  on  admission  revealed  signs  of  a 
lobar  pneumonia  on  the  right  side,  extending  almost  to  the  spine 
of  the  scapula.  The  patient  showed  evidences  of  marked  pros- 
tration. There  was  a  double  mitral  murmur,  but  no  signs  of  cardiac 
decompensation.  Jaundice  appeared  soon  afterward  and  steadily 
progressed.  One  week  after  admission  several  crops  of  petechia* 
were  observed  over  both  shoulders.  The  blood-culture  taken  at 
this  time  showed  the  pneumococcus.  The  patient's  general  con- 
dition became  gradually  worse,  and  he  died  two  days  later. 

In  this  case,  although  it  is  conceivable  that  the  petechia*  may 
have  been  dependent  upon  the  jaundice,  it  is  more  probable  that 
they  were  due  to  the  pneumococcemia.  Petechia^  in  pneumonia, 
even  without  a  demonstrable  bacteriemia,  may  occur,  although 
these  cases  are  not  common.  An  analogous  case,  also  on  the 
service  of  Dr.  ]Manges,  I  reported  about  six  months  ago.  Here, 
however,  the  diagnosis  presented  some  difficulty,  from  the  fact 
that  the  petechia  was  in  the  conjunctiva  and  minutely  resembled 
those  characteristic  of  bacterial  endocarditis. 

Case  IV.- — Emaciation;  marked  anemia;  conjunctival  petechia'; 
admitting  diagnosis:  pernicious  anemia;  hlood-covnt  typical  of  hjmjih- 
atic  leukemia. 

E.  S.,  aged  forty-six  years.  (Service  of  1  )r.  Brill,  j  This  patient 
gave  a  history  of  a  rather  vague  onset,  two  months  prior  to  admis- 
sion, of  epigastric  cramps  and  anorexia.  These  symptoms  con- 
tinued with,  in  addition,  a  steady  decline  in  weight.  Excessive 
thirst  was  the  patient's  chief  complaint.  There  was  no  vomiting, 
no  polyuria,  no  bleeding  from  any  mucous  membrane.  On  admis- 
sion the  patient  looked  anemic,  and  showed  evidence  of  marked 
emaciation  and  asthenia.  The  tongue  was  extremely  dry  and 
rather  beefy  in  its  appearance.  The  liver  was  enlarged  to  two 
fingers  below  the  free  border  of  the  ribs.  There  were  no  glands  or 
spleen  to  be  felt.  The  reflexes  were  somewhat  exaggerated.  In 
both  lower  conjunctivae  there  were  several  small  but  definite 
petechisp.  There  were  three  possibilities  considered  at  the  time 
of  admission:  diabetes,  eliminated  by  the  negative  result  of  the 
urinary  examination,  malignancy,  and  a  blood  disease.  The  last 
diagnosis  was  finally  decided  upon,  and  the  patient  admitted  to 
the  wards  with  the  working  diagnosis  of  pernicious  anemia,  no 
blood-count,  however,  having  been  taken  in  the  admitting  depart- 
ment. On  the  wards  the  blood-count  was  shown  to  be  4().(H)0 
white  blood  cells;  small  lymphocytes,  'A  per  cent.;  large  lympho- 
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cytes,  44  per  cent.;  polynudear  leukoc>'tes,  2  per  cent.;  and  hemo- 
_<jl()l)in.  42  per  cent.  Three  days  afterward  petechije  were  seen 
on  hoth  arms.  Later,  diarrhea  and  weakness  Ijeeame  marked, 
the  skin  liemorrhajies  i4icreased  <!;reatly  in  number,  and  the  i)atient 
finally  died  about  three  weeks  after  admission.  At  no  time  were 
there  glands  or  a  spleen  to  be  felt. 

In  this  case,  although,  of  course,  the  petechije  did  not  determine 
the  diagnosis,  they  were,  taken  together  with  the  anemia,  instru- 
mental in  limiting  the  diagnosis  to  that  of  a  blood  disease.  The 
exact  type  of  blootl  disease  was  of  secondary  importance  at  the 
original  examination.  In  several  other  cases  of  leukemia  seen 
recently  the  diagnosis  was  suggested  by  the  presence  of  skin  and 
subconjunctival  petechiae,  enlarged  glands,  and  a  palpable  spleen 
having  been  absent. 

Case  V. — Signs  of  purpura  hemorrhagica;  steady  progression  of 
symptoms;  ulcerations  and  gangrene;  fatal  outcome. 

H.  A.,  aged  fourteen  years.  (Service  of  Dr.  Manges.)  The 
past  history  was  negative,  with  the  exception  of  frequent  attacks 
of  tonsillitis.  Six  weeks  before  her  appearance  at  the  hospital, 
after  exposure,  the  patient  felt  chilly,  and  complained  of  general 
aching  pains  and  a  soreness  and  redness  of  the  left  eye.  These 
symptoms  abated  in  a  few  days,  but  recurred  five  weeks  later, 
accompanied  by  pain  in  the  right  wrist  and  knee.  The  day  before 
admission  the  swelling  of  the  right  wrist  and  knee  became  aggra- 
vated, and  was  accompanied  by  a  chill,  considerable  fever,  and  the 
appearance  of  a  moderate  number  of  small  red  spots  in  the  skin 
around  the  swollen  joints.  On  admission  the  patient  looked  acutely 
ill  and  in  severe  pain.  Both  wrists,  ankles,  and  knees  were  swollen, 
red,  and  tender  to  the  touch.  Around  several  of  the  joints,  in  the 
conjunctivae,  and  on  the  abdomen,  were  petechia?,  some  minute, 
others  as  large  as  the  head  of  a  pin;  on  the  buttocks  were  two 
somewhat  larger  hemorrhagic  areas.  The  subsequent  course  of 
this  patient  presented  a  picture  never  to  be  forgotten.  Daily, 
almost  hourly,  fresh  hemorrhages  occurred  on  the  chest,  abdomen, 
legs,  buttocks,  and  in  the  mouth.  All  of  these  steadily  underwent 
the  same  transformation.  The  hemorrhages  would  increase  in 
size  to  that  of  a  ten-cent  piece  or  even  a  quarter,  then  develop 
around  their  })eriphery  an  inflammatory  red  zone,  begin  to  ulcerate, 
become  foul-smelling,  gangrenous,  and  finally  slough  away.  Despite 
all  methods  of  treatment  this  process  of  destruction  continued 
to  increase,  until  just  before  death  one-third  of  the  skin  of  the 
body  and  of  the  nuicous  membranes  of  the  mouth,  larynx,  rectum, 
and  vulva  was  involved.  The  patient  died  three  weeks  after 
admission. 

This  case  has  been  reported  on  account  of  its  rarity.  The  simple 
purpuras,  the  rheumatic  purpuras,  and  those  associated  with 
visceral    manifestations   usually   have   an   excellent   progno.sis.      It 
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is  uiicoMiiium  to  stH'  a  case  of  this  (lt'S(Ti])tio;i,  manifestly  rliciiiiiatic 
in  ctioloiiy,  resist  all  therapeutic  measures  and  terminate  fatallx'. 

Case  \\. — Caftr  of  iiirjoatrditi.s'  and  urjihrHis:  lidcUliis  coli  roiii- 
munis  pyelitis;  petechia  in  conjunctiva;  sudden  dcaih. 

G.  B.,  aged  forty-nine  years.  (Service  of  Dr.  Uudisch.)  The 
patient  jjave  the  usual  history  of  a  cardionephritic  case;  dyspnea, 
sliijht  edema  of  the  legs,  and  cough  for  many  months.  Several 
days  before  admission  the  swelling  of  the  legs  had  increased  con- 
siderably, and  the  urine  had  become  scanty.  There  had  been 
slight  fever  and  occasional  sweats;  no  chills.  Examination  revealed 
the  clinical  signs  of  myocarditis,  with  nephritis,  dyspnea.  ])ul- 
monary  congestion,  weak  heart  sounds,  swollen  li\er,  and  edema- 
tous legs.  Besides  this,  there  was  found  in  the  left  lower  conjunctiva 
a  distinct  petechia.  The  urine  showed  considerable  albumin,  pus, 
red  l)lood  cells,  and  many  casts.  Tnlture  of  a  catheterized  specimen 
showed  the  Bacillus  coli  communis.  The  petechia  disappeared 
within  forty-eight  hours.  The  patient  gradually  improved  and 
had  been  out  of  bed  for  several  days,  when  he  was  suddenly  seized 
with  a  convulsion,  follow^ed  by  almost  immediate  death. 

Similar  cases  are  not  uncommon.  One  analogous  case  was  seen 
recently  on  the  service  of  Dr.  Brill,  where  the  lower  extremities 
of  a  nephritic  patient  were  almost  covered  with  minute  petechia*. 
It  is  conceivable  that  these  small  hemorrhages  may  be  the  result 
of  increased  blood-pressure  or  may  be  evidences  of  a  toxemia.  In 
favor  of  the  latter  theory  may  be  mentioned  instances  of  petechia^ 
in  those  cases  of  .so-called  urinary  sepsis  following  kidney  or  prostate 
operations,  where  the  system  is  poisoned  by  an  accumulation  of 
toxins  unable  to  be  eliminated  by  the  usual  channel. 

Case  \\\. — History  oj  a  debanrh;  conjunctivitis;  }iiniierons 
pctechicp  in  upper  and  lower  conjunctiva'. 

A.  B.,  aged  twenty-seven  years.  This  patient  was  seen  twelve 
hours  after  a  night  of  dissipation.  He  was  unaccustomed  to  the 
frequent  use  of  intoxicating  liquors.  Six  months  before,  a  similar 
debauch  was  followed  by  the  same  symptoms.  There  was  evidence 
of  a  mild  conjunctivitis.  In  the  upper  and  lower  conjunctiva'  of  both 
eyes  were  seen  many  petechia^  of  varying  sizes,  not  merely  dilated 
bloodvessels,  but  actual  hemorrhages  into  the  tissues.  Seventy-two 
hours  elapsed  before  the  absorption  of  these  hemorrhages. 

It  is  interesting  to  note  that  the  toxic  eftect  of  the  alcohol  in 
this  case  was,  so  far  as  could  be  observed,  confined  to  the  blood- 
vessels of  the  conjunctiva,  the  vessels  of  all  other  mucous  mem- 
branes and  the  skin  apparently  having  been  spared.  In  all  proba- 
bility, however,  the  upper  gastro-intestinal  tract  was  likewise 
studded  with  minute  hemorrhages,  the  result  of  the  poison  uj)on  a 
delicate  membrane;  but  of  this  we  have  no  proof. 

Case  VIII. — History  suggestive  oj  an  acute  e.raccrbatio)i  of  a 
chronic  nephritis;  marked  eosinophilia;  conjunctival  petcchirr;  trichin- 
iasis. 
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]\I.  R.,  aged  twenty-two  years.  (Service  of  Dr.  Riidisch.)  With 
tlie  exception  of  indefinite  pains  in  both  loins  and  occasional  nrinary 
disturbances,  the  past  history  of  this  patient  had  been  negative. 
Three  weeks  before  admission  the  patient  had  comjjlained  of  the 
symptoms  of  an  influenzal  infection;  headache,  fever,  chilly 
sensations,  and  general  body  pains.  The  fever  had  subsided 
after  a  few  days  and  had  not  recurred.  The  urine  had  been  some- 
what scanty,  the  face  had  become  swollen,  and  the  headache  had 
continued.  There  had  been  some  vomiting.  At  the  time  of  the 
original  examination  the  patient  appeared  to  be  suffering  from 
nephritis,  as  evidenced  by  the  puffy  face  and  eyelids  and  the 
history  of  scanty  urine,  headache,  and  ^■omiting.  The  urine  showed 
a  heavy  trace  of  albumin,  but  no  casts.  In  the  lower  left  con- 
junctiva were  many  small  petechise.  Distinct  tenderness  was 
elicited  over  the  deltoid  muscles  and  those  of  the  calves.  There 
was  no  fever.  The  blood-count  was  reported  to  be  12,600  white 
blood  cells,  of  which  there  were  62.5  per  cent,  of  polynuclear  leuko- 
cytes, 19  per  cent,  of  lymphocytes,  and  18.5  per  cent,  of  eosinophiles. 
Subsequent  blood  examinations  revealed  the  presence  of  eosino- 
philes in  even  larger  proportions,  the  highest  count  showing  37 
per  cent.  The  hemorrhages  disappeared  within  a  few  days.  The 
stools  contained  no  ova  or  parasites  of  any  kind.  The  diagnosis 
of  trichiniasis  was  made,  although  the  trichinae  were  not  demon- 
strated. 

Petechia^  in  this  disease  are  inicommon,  and  so  could  not  have 
been  of  any  great  assistance  here  in  determining  the  diagnosis. 
This  case  is  interesting,  however,  and  illustrates  the  wisdom  of 
looking  for  hemorrhages  where  trichiniasis  is  suspected. 

Case  IX. — History  of  bite  by  rabid  dog;  increasing  irritability, 
finally  coma  and  death;  skin  petechia". 

H.  S.,  aged  nine  years.  (Service  of  Dr.  Koplik.)  Twenty-six 
days  before  admission  this  patient  had  been  bitten  on  the  face 
by  a  dog.  The  next  day  both  patient  and  dog  were  taken  to  the 
Pasteur  Institute,  where  the  dog  was  killed  and  p^o^•ed  to  have 
had  rabies.  Tlie  child  liad  then  undergone  eighteen  treatments 
at  the  institute,  and  had  i)een  discharged  about  ten  days  iiefore 
admission  to  j\It.  Sinai  Hospital,  apparently  cured.  Three  days 
afterward  he  had  sutt'ered  an  attack  of  prolonged  vomiting.  Since 
then  there  ]ia<i  been  increasing  restlessness,  irritability,  delirium, 
and  finall>',  the  day  before  admission,  coma.  In  addition  the 
parents  had  noticed  for  two  days  a  i)ecnliar  twitching  of  one  side 
of  the  mouth  for  several  minutes  at  a  time.  There  had  been  no 
convulsions,  no  photo])hobia,  no  history  of  the  refusal  of  water. 
The  j)hysical  cxanruKitioii  re\ealed  a  child  in  coma,  al)solutely 
uiircsponsixe.  with  slight  sj)asticity  of  the  lower  extremities,  a 
]\lacewen  sign,  and  aii  occasional  clonic  twitching  of  one  side  of 
the  face,  especially  at  the  angle  of  the  month.    Over  the  chest,  the 
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lower  abdomen,  the  shoulders,  and  in  the  folds  of  the  elbow  were 
many  small  but  unmistakal)le  petechijv.  There  was  no  neck 
rigidity,  no  Kernig,  no  Babinski  sign,  no  tache  cerebrale.  The 
temperature  was  104°  On  lumbar  puncture,  20  c.c.  of  faintly 
turbitl  fluid  under  slightly  increased  pressure  was  obtained.  The 
bacteriology  of  the  fluid  was  negative;  there  were  no  meningococci, 
no  tubercle  bacilli.  Of  the  cells  seen,  90  per  cent,  were  lympho- 
cytes, 10  per  cent,  polynuclear  leukocytes.  The  child's  condition 
steadily  grew  worse,  and  he  died  fifteen  hours  after  admission. 

In  the  diagnosis  of  this  case,  petechite  were  valueless.  Without 
the  previous  history  of  a  dog-bite,  the  diagnosis  of  rabies,  which 
this  in  all  probability  was,  though  no  necropsy  was  obtainable, 
would  have  been  impossible,  the  acute  onset,  the  previous  irrita- 
bility, the  coma,  and  the  petechia  especially,  indicating  an  epidemic 
cerebrospinal  meningitis.  This  case  is  reported  merely  as  another 
example  of  the  occurrence  in  children  of  a  hemorrhagic  eruption 
in  conditions  resembhng  "spotted  fever." 

Case  X. — History  and  signs  of  acute  appendicitis;  chills  and 
fever;  petechia  in  conjunctivcB ;  weak  heart  soimds;  diagnosis  of  bacterial 
endocarditis  with  mesenteric  embolus;  acute  gangrenous  appendicitis 
found  at  operation. 

D.  (\,  aged  twenty-nine  years.  (Service  of  Dr.  Lilienthal.) 
The  history  had  been  negative,  with  the  exception  of  an  attack  of 
somewhat  similar  nature,  although  not  so  severe  about  four  months 
previous  to  admission.  Five  days  before  admission  the  patient 
had  complained  of  headache,  mikl  epigastric  pain,  and  general 
weakness,  had  gone  to  bed,  and  had  apparently  improved  for 
two  days,  when  he  had  suddenly  vomited  and  complained  of  severe 
pain  in  the  right  iliac  region,  accompanied  by  fever  and  chilly 
sensations.  The  last  three  symptoms  had  continued  to  date. 
There  was  no  history  of  hematemesis  or  melena.  The  physical 
examination  was  extremely  interesting.  The  patient  looked 
acutely  ill.  The  temperature  was  102°.  On  account  of  the  abdom- 
inal symptoms,  the  abdomen  was  first  examined.  Marked  tender- 
ness over  the  entire  right  lower  quadrant,  some  rigidity,  less 
tenderness  over  the  remainder  of  the  abdomen,  and  the  suggestion 
of  movable  flatness  pointed  to  the  diagnosis  of  appendicitis.  In 
doing  the  remainder  of  the  physical  examination  in  a  routine  way, 
four  distinct  petechia  were  discovered  in  the  right  and  three  in 
the  left  conjunctiva.  The  heart  sounds  were  found  to  be  extremely 
weak,  but  there  was  no  evidence  of  an  endocardial  nnirmur.  Despite 
this,  the  diagno.sis  of  bacterial  endocarditis  with  a  mesenteric 
embolus  was  hazarded,  the  possibility  of  an  acute  gangrenous 
appendicitis,  however,  having  been  kept  in  mind  and  the  surgical 
indication  recognized.  The  patient  was  operated  upon  imme- 
diately and  a  gangrenous  appendix  with  spreafling  peritonitis 
found.      The  patient  made  an  uninterrupted  recovery,  and  was 
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discharged  in  about  two  and  a  half  weeks  after  his  operation.  The 
petechia^  disai)peared  in  seventy-two  hours  after  admission. 

The  etiology  of  the  petechiae  here  is  a  matter  of  conjecture. 
That  they  were  manifestations  of  a  bacteriemia  secondary  to  a 
diseased  appendix  can  hardly  be  considered,  inasmuch  as  appen- 
dicitis is  practically  never  followed  by  a  general  systemic  infection, 
pylephlebitis  and  multiple  liver  abscesses  without  a  bacteriemia 
being  the  usual  sequeh^  of  a  fulminating  or  a  neglected  case.  Infec- 
tive endocarditis  may  be  eliminated  by  the  disappearance  of  the 
petechise,  the  absence  of  a  cardiac  murmur,  and  the  speedy  recovery 
of  the  patient.  We  must  be  satisfied  with  the  explanation  that 
although  the  patient  did  not  appear  much  prostrated,  the  toxemia 
nevertheless  must  ha^'e  been  sufficiently  intense  to  have  produced 
the  conjunctival  hemorrhages.  A  similar  case  was  seen  and  operated 
upon  several  years  ago  by  Dr.  Elsberg,  by  whose  kind  permission 
I  am  citing  the  case.  Here  there  had  been  a  history,  dating  back 
several  days,  of  abdominal  pain  and  gastric  distress,  together  with 
joint  pains  and  a  petechial  eruption  around  the  joints.  There  were 
petechise  in  the  conjunctiva?.  It  was  difficult  to  decide  between  a 
gangrenous  appendicitis  and  "  visceral  crises  of  the  erj'thema 
group."  Prompt  operation  re\'ealed  the  former  condition.  Here 
a  culture  of  the  sticky  pus  around  the  appendix  was  taken  and 
reported  to  contain  the  proteus  vulgaris. 

Besides  their  importance  in  diagnosis,  petechia^  may  be  con- 
sidered to  have  some  value  in  prognosis.  In  these  days,  when  so 
much  work  is  being  done  upon  enrlocarditis  accompanied  by 
bacteriemia,  one  is  prone  to  look  with  suspicion  upon  every  case  of 
endocarditis  with  petechia^.  Such  a  suspicion  is  justifiable,  of 
course,  but  one  must  bear  in  mind  the  possibility,  as  evidenced  by 
the  foregoing  examples,  of  other  causes  of  petechiti^;  so  that  what 
is  most  important  to  the  patient,  the  prognosis,  should  not  be 
definitely  stated  until  bacteriological  methods  have  confirmed 
the  diagnosis.  In  children  under  ten  years  of  age  I  have  seen 
several  cases  of  endocarditis,  and  one  case  of  endopericarditis,  with 
fc\er,  chills,  conjunctix  al  and  ])alatal  i)etechije,  which  were  clinically 
cases  of  bacterial  endocarditis,  give  a  negative  blood  culture,  and 
so  far  as  their  acute  symptoms  are  concerned,  become  entirely 
well.  In  other  infectious  diseases,  as  in  t \  phoid  fever,  pneumonia, 
and  the  acute  exanthemas,  the  j)resence  of  j)etechia*  renders  the 
prognosis  serious  but  not  necessarily  fatal.  Where  these  hemor- 
rhages are  present,  the  case  is  »)ften  a  fulminating  one.  Like- 
wise in  chronic  nephritis  and  in  other  conditions  of  renal  origin, 
•  petechia*  indicate  extreme  toxemia.  The  few  cases  reported  will 
serve,  I  trust,  to  |)ro\-e  the  \ahie  of  petechia*  in  diagnosis  and 
prognosis,  and  to  encourage  tin*  physician  to  hunt  for  tliem  in  the 
skin,  in  the  moulh,  and  in  hdlji  upjxT  and  lower  ((Hijunctixa'.  in 
any  (|Uestioiiabl«'  case. 
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THE    NEUTROPHILIC   BLOOD   PICTURE   IN   PERNICIOUS 
ANEMIA:  A  PRELIMINARY  REPORT. 

By  LeKoy  H.  Bkiggs,  Ml). 

ASSISTANT    IX     MEDICINE,     fNIVERSITY    OF    CALIFORNIA.     SAN     FRANCISCO,     CALIFORNIA. 

(From  the  Medical  Department.  I'niversity  of  California.) 

In  the  course  of  some  work  on  the  Arneth  blo(xl  picture  in  \ari<)us 
conditions,  the  multipHcity  of  lobes  of  the  neutrophile.s  in  a  case 
of  pernicious  anemia  was  observed.  This  particular  point  has  since 
been  studied  in  nine  consecutive  cases  seen  during  the  past  year 
and  in  the  stained  smears  from  three  others.  The  rather  striking 
results  found,  together  with  the  lack  of  mention  of  this  feature  in 
the  text-books  and  monographs  in  general  use,  have  prompted 
the  publication  of  a  preliminary  report  in  order  that  further  ob- 
servations by  others  may  be  recorded. 

So  far  as  could  be  ascertained  in  a  search  of  the  literature,  the 
only  mention  of  similar  findings  were  two.  v.  Decastello,'  reporting 
a  case  of  splenectomy  for  pernicious  anemia,  in  speaking  of  the 
blood  picture,  noted  the  abnormal  number  of  nuclei  of  the  neutro- 
philes,  "abnormen  Kernpolymorphismus."  Brosamlen,'-  in  a 
discussion  of  the  blood  in  pernicious  anemia  during  remissions, 
stated  that  an  Arneth  shift  to  the  right  was  present  in  all  cases 
(seven),  but  gave  no  figures.  All  the  standard  text-books  dismissed 
the  neutrophiles  in  pernicious  anemia  with  the  statement  that  they 
were,  as  a  rule,  diminished,  both  relatively  and  absolutely. 

In  the  present  note  attention  is  called  to  the  fact  that  in  ten 
out  of  twelve  cases  a  decided  increase  in  the  normal  number  of 
lobes  of  the  nuclei  of  the  neutrophiles  was  found,  /.  e.,  a  "shift  to 
the  right"  in  the  terms  of  Arneth.  It  is  further  shown  for  com- 
parison that  in  eight  cases  of  correspondingly  severe  anemia,  not 
of  the  idiopathic  pernicious  variety,  seven  showed  either  a  normal 
number,  or  a  decrease  in  the  number  of  lobes,  a  "shift  to  the  left." 

There  is  no  intention  of  entering  here  into  a  cliscussion  of  the 
value  of  the  Arneth  count.  In  this  work  it  has  been  utilized  simply 
as  a  convenient  method  for  the  study  and  classification  of  the 
neutrophiles.  As  is  well  known,  the  neutrophiles  can  be  divided 
into  five  classes  according  to  the  number  of  separate  lobes  of  their 
nuclei.  The  classical  formula  of  Arneth  was  5  per  cent,  in  the 
first  class,  35  per  cent,  in  the  second,  41  j)er  cent,  in  the  third,  17 
per  cent,  in  the  fourth,  and  2  per  cent,  in  the  fifth.  The  majority 
of  workers  have  reported  formulae  approximating  this,  it  being 

.Splenektomie  bei  pernizioser  Anamie,  Wien.  med.  Woch.,  1913,  xxvi,  9.51. 
I'eber  die  Bedeutung  der  Megalocyten  bildund  und  uber  die  Blutbefunde  in  den  RemiMions- 
stadien  der  jxTniziosen  .\namie,  Deutsch.  Arch.  f.  klin.  Med.,  1913,  cxii,  83. 
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found  remarkably  constant  in  normal  bloods.  "  Shiftin^^  to  the  left," 
or  an  increase  in  the  lower  classes  at  the  expense  of  the  higher, 
has  been  regularly  found  in  most  infections  and  in  many  other 
pathological  conditions.  "Shifting  to  the  right,"  the  opj)osite 
of  this,  although  noticed  occasionally,  has  not  been  considered 
characteristic  of  any  particular  condition. 

In  the  present  series  the  technique  used  in  counting  has  been 
uniform  and  was  given  in  detail  in  a  former  pa])er.^  Difierential 
counts  were  made  on  the  basis  of  500  leukocytes  and  nuclear  counts 
on  the  basis  of  200  neutrophiles.  The  five  chief  classes  of  the 
original  Arneth  were  adhered  to  with  the  "index"  as  the  sum  of 
the  first,  second,  and  one-half  the  third  classes,  a  figure  arbitrarily 
adopted  as  an  easy  means  of  comparison.  Nuclei  connected  by 
anything  more  than  the  finest  thread  were  counted  as  single. 
Nuclei  plainly  superimposed  upon  another  were  classed  separately, 
and  where  doubt  existed  the  cell  was  not  tabulated. 

The  cases  were  from  the  medical  service  of  the  University  of 
California  Hospital  and  the  private  practice  of  Doctor  Herbert  C. 
Moffitt.  Patients'  histories  are  not  given,  but  of  the  cases  in  Table 
I  the  diagnosis  was  made  in  each  of  idiopathic  pernicious  anemia 
of  Biermer,  })oth  from  a  clinical  and  a  hematological  standpoint. 
In  Table  II  the  clinical  diagnosis  is  given.  For  the  sake  of  brevity 
descriptions  of  the  red  cells  are  omitted.  In  all  the  pernicious 
anemia  cases,  however,  they  exhibited  the  characteristic  changes 
to  greater  or  less  degree,  i.  e.,  increase  in  average  diameter,  high 
color,  alterations  in  shape  and  size,  and  abnormal  variations  in 
staining  reaction.  In  the  other  cases  the  diameter  was  normal  or 
less  than  normal,  central  pallor  was  marked,  and  the  various  other 
pathological  changes  were  less  noticeable. 

Discussing  l)riefly  the  findings  shown  in  Table  I,  it  will  be  noted 
that  Cases  1,  '.i,  o,  0,  7,  9,  10,  11,  and  12  present  distinctly  abnormal 
neutrophilic  pictures,  in  that  at  least  three-fourths  of  the  cells 
have  three  or  more  pieces  to  the  nucleus.  It  may  be  remarked 
parenthetically  that  class  five  contains  those  cells  having  five*or 
more  lobes,  and  not  infreciuently  nuclei  may  be  seen  having  as 
many  as  eight  separate  j)ieces.  Cases  2  and  8  show  normal  fornuihe. 
The  first  observation  on  Case  4  shows  a  shifting  to  the  right,  but 
the  two  subsequent  examinations  show  counts  which  come  just 
within  the  normal  range.  'J'he  severity  of  the  case  has  ai)parently 
no  bearing  on  the  degree  of  shifting,  (^ises  4  (at  the  time  of  the 
first  observationj,  (i,  and  !)  being  the  gravest  of  the  series.  Case  7 
was  in  excellent  condition,  yet  showed  a  tremendous  alteration  in 
his  picture.  Seemingly  again.st  this  statement  is  the  fact  that 
in  Cases  4  and  10,  as  the  general  condition  improved,  the  neutro- 
philes approached   the  normal,  and   in   Cases  o,  (>,  and  W  as  the 

'  Le  Roy  H.  HriuKs.  The  Cliniciil  \:iluo  of  the  Arm'tli  MimIkxI  cf  Hlotxl  i;x;iniin;ition,  r;ilif">rni:i 
Sinte  Jour.  .Med.,  liM2.  x.  3A7. 
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general  condition  grew  worse,  the  shifting  to  the  right  became  more 
marked.  Case  8,  an  early  case  which  improved  greatly,  however, 
presented  normal  formulae  at  two  observations  and  a  very  slight 
shifting  to  the  right  at  a  third. 

Table  II  is  inserted  simply  for  comparison  as  showing  eight  con- 
secutive cases  of  approximately  similar  grades  of  anemia,  not,  how- 
ever, of  the  idiopathic  type.  Only  one  of  these,  Case  4,  shows  a 
shifting  to  the  right.  The  anemia  in  this  case  was  beyond  ques- 
tion a  secondary  one,  but  further  observations  were  imfortunately 
not  made.  Cases  5  and  6,  both  anemias  of  rapid  onset,  showed 
normal  neutrophilic  pictures.  Case  2  at  the  first  examination  and 
Case  8  throughout  also  shoAved  normal  formulie,  ahhough  the  former 
cHed  the  day  following  the  second  count,  and  the  latter  was  in  very 
liad  condition.  The  others  showed  a  moderate  degree  of  shifting 
to  the  left,  a  not  unexpected  finding. 

Nothing  further  can  be  said  in  this  note.  Its  i)ur})()se  is  simply 
to  call  attention  to  the  increased  number  of  nuclear  particles  of 
the  neutroi)hiles  in  pernicious  anemia,  a  j^oint  doubtless  noticed 
manv  times  before,  but  evidehth'  worthy  of  further  study. 
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Diseases  of  the  Skix.  By  George  Thomas  Jackson,  M.D., 
Late  Professor  of  Dermatology,  College  of  Physicians  and  Sur- 
geons, New  York;  Consulting  Dermatologist  to  the  New  York 
Infirmary  for  Women  and  Children;  Member  of  the  American 
Dermatological  Association  and  New  York  Dermatological 
Society,  etc.  Seventh  edition;  770  pages;  115  illustrations; 
6  plates.    New  York  and  Philadelphia:    Lea  and  Febiger,  1914. 

Dr.  Jackson's  admirable,  compact  little  volume  has  been 
thoroughly  revised  and  a  considerable  number  of  new  illustrations 
added.  The  book  is  alphabetically  arranged  so  as  to  be  a  ready 
reference  hand-book  for  the  student  and  general  practitioner. 
Thirty-two  pages  have  been  added  to  the  last  edition  to  bring  the 
present  work  up  to  date.  New  sections  have  been  added  on  acaro- 
dermatitis,  cutis  verticis  gyrara,  eczema  marginatum,  eczematoid 
dermatitis,  erythema  figuratum  perstans,  gangosa,  granuloma 
coccidioides,  ground  itch,  hemisporosis,  keratodermia  gonorrhoica, 
leukemia  cutis,  lichenification,  lichen  nitidus,  lichen  planus  sclerosus 
et  atrophicus,  and  trypanosomiasis.  Several  of  the  old  sections  have 
been  rewritten. 

The  work  is  made  of  greater  value  by  articles  on  vaccine  treat- 
ment, written  by  Dr.  M.  F.  Engman;  on  the  administration  of 
salvarsan,  contributed  by  Dr.  John  A.  Fordyce;  and  on  l^oentgen 
therapy,  compiled  by  Dr.  G.  M.  MacKee.  An  admirable  photo- 
micrograph of  the  Spirocheta  pallida;  a  water-color  painting  of 
sporotrichosis,  and  several  excellent  practical  clinical  photographs 
have  been  supplied  to  the  present  volume  by  Drs.  H.  Noguchi, 
Ihnvard  Fox,  and  Arndt. 

'i'he  twelve-])age  apj^endix,  filled  with  well-known  and  time- 
honored  prescriptions,  is  a  valuable  addition  to  the  work.  There 
is  much  to  commend  and  very  little  to  criticise  in  Dr.  Jackson's 
book,  which  has  i)een  so  successful.  There  has  to  be  a  certain 
amount  of  repetition  in  an  alphabetically  arrang«'d  work  on  derma- 
tology. As  the  pages  are  rather  small  some  of  the  i)hotographs  are 
not  shown  to  their  greatest  advantage.  A  few  of  the  illustrations 
are  not  of  the  excellence  of  the  others  and  misih't  be  omitted. 

F.  C.  K. 
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Die  Untersiiciiung  dek  Luftwege.  Eiii  Vortrag  ziir  Eiiifiih- 
ning  in  die  moderne  Rhino-laryiigoloj^ie  fiir  Aerzte  und  Studic- 
reiide.  By  Dr.  P.  H.  (Iekheh,  A.  ().  I'rofVssor  uiid  Diri'ktor 
der  Koiiegliclien  I'niNtTsitats-I'oIokliiiik  fiir  Hals  und  Xason- 
kranke  zu  Konigsberg  1.  Pr.  I'p.  1!);  (II  illustrations.  Wurtz- 
burg:  Verlag  von  Curt  Kabitzsch. 

In  his  introduction  Professor  (Jerber  states  that  he  has  i)rej)ared 
this  pamphlet,  for  in  size  at  least,  it  is  only  that,  with  the  help  of 
his  assistant  Dr.  Schlesinger,  and  Dr.  Greene  of  New  York,  in  order 
to  broaden  the  knowledge  of  the  profession  in  general  as  to  the 
principles  of  the  modern  methods  used  in  the  examination  of  the 
upper  and  lower  air  passages.  It  seems  to  the  reviewer  that  this 
idea  is  perfectly  sound  and  that  this  little  work  would  not  be  out 
of  place  in  the  hands  of  every  practitioner  in  the  least  interested 
in  the  diagnosis  of  pathological  conditions  of  the  upper  respiratory 
tract.  Like  most  modern  German  works  on  the  nose  and  throat 
the  illustrations  are  excellent;  and  also  like  many  of  them  the 
text  is  simply  explanatory  of  the  illustrations.  The  terse,  brief 
descriptions  do  not  give  sufficient  detail  of  the  different  technics 
to  warrant  anyone  attempting,  for  instance,  such  procedures  as 
bronchoscopy.  The  book  is  devoted  entirely  to  technic  and  is  a 
good  illustration  of  the  advances  made  in  the  last  few  years  in  the 
methods  employed  in  the  examination  of  the  air  passages,  and 
which  have  revolutionized  the  whole  practice  of  rhino-larvngologv. 

G.U.  C.^ 


^Microbes  and  Toxins.  By  Dr.  Etienne  Burnet,  of  the  Pasteur 
Institute,  with  a  preface  by  Elie  Metchnikoff,  translated 
from  the  PVench  by  Dr.  Charles  Bhc^quet  and  W.  M.  Scott, 
M.D.  Pp.  ."UO;  70  illustrations.  New  York  and  London:  G.  P. 
Putnam's  Sons. 

This  admirable  book  presents  to  the  medical  man  or  biologist, 
indeed  to  the  interested  and  intelligent  layman,  a  complete  review 
of  the  ])resent  day  conception  of  microbiology,  more  particularly 
from  the  French  standpoint.  It  is  not  a  mor{)hological  treatise, 
but  an  analysis  of  the  normal  and  pathological  physiology  of 
microscopic  plants  and  animals.  The  first  part  is  devoted  to  a 
exposition  of  the  interdependence  of  the  j)lant  and  animal  king- 
doms, with  a  thorough  analysis  of  the  fermentations  and  jjutre- 
factions  necessary  for  continuation  of  life  upon  this  planet.  From 
this  the  author  proceeds  to  a  consideration  of  commensal  and 
parasitic  symbiosis,  from  which  it  is  but  a  step  to  the  discussion 
of  microbes  as,  disease  producers.     A  large  part  of  the  book  is 
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devoted  to  the  various  phases  of  immunity.     The  text  ends  with 
chajiters  on  l)aeterial  and  chemical  therapy. 

The  hook  is  written  in  a  clear,  easily  readahle,  convincing  style. 
It  is  admirably  translated.  Prof.  Metchnikott'  has  written  the 
introduction  tracing  the  history  of  microbiology  and  indicating 
that  at  his  suggestion  Dr.  Burnet  was  asked  to  prepare  the  work, 
A  glossary  and  index  are  included.  H.  F. 


Health  and  Longevity  through  Rational  Diet.  By  Arnold 
LoRAND,  M.D.,  Carlsbad.  Pp.  416,  Philadelphia:  F.  A.  Davis 
Co. 

This  volume  is  intended  to  meet  the  popular  demand  for  reliable 
scientific  information  of  the  subject  of  nutrition  and  diet.  The  gen- 
eral principles  of  nutrition  are  laid  down  clearly  and  impartially, 
without  too  much  detail.  The  advantages  and  disadvantages  of 
all  the  more  important  foods  are  discussed  in  the  light  of  these 
principles  and  of  the  author's  extensive  experience  and  observa- 
tion. The  book  is  a  readable  one  but  the  physician  need  not  look 
to  it  for  new  or  original  points  of  view.  It  is,  however,  as  Vaughan 
states  in  the  introduction,  "free  from  the  facts  which  render  so 
maiiv  of  the  books  written  on  this  subject  for  the  laitv  harmful." 

'  C.  B.  F. 


Diseases  of  the  Eyes.  By  C.  Devereux  ^Marshall,  F.R.C.S., 
Surgeon  to  the  Royal  London  (Moorfields)  Ophthalmic  Hospital, 
and  Ophthalmic  Surgeon  to  the  Victoria  Hospital  for  Children, 
Chelsea.  Pp.  303:  fully  illustrated.  London:  University  of 
London  Press,  Hodder  &  Stoughton  and  Henry  Frowde. 

Like  other  manuals  of  its  kind  this  book  gives  a  resume  of  the 
present  state  of  ophthalmic  science  and  practice.  It  is  not  much 
better  nor  worse  than  the  ordinary  abbreviation  of  which  there 
is   no   lack   in    the  domain  of  ophthalmology.  T.  B.  S. 


The  Psychoi.ogy  of  Insanity.  By  Bernard  Hart,  M.D., 
(Lond.),  Lecturer  in  Psychiatry,  University  College  Hospital 
Medical  School.    Pp.  173.    New  York:  G.  P.  Putnam's  Sons. 

In  this  small  volume  the  author  discusses  tlu>  history  of  insanity, 
its  psychological  conception,  the  j)henoTncna  of  insanity,  dissoci- 
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ation,  etc.  In  other  words,  he  attempts  to  i)reseiit  tlie  so-caUed 
modern  advances  of  insanity  in  a  popular  edition.  For  tlie  study 
of  insanity  the  book  is  of  no  value  because  it  is  liardly  an  intro- 
duction. For  the  layman  it  is  worse  than  useless,  for  the  layman 
could  hardly  appreciate  what  is  being  written.  It  seems  therefore 
a  pity  that  such  an  important  subject  as  psychology  of  insanity 
should  be  presented  in  this  manner.  T.  H.  W. 


Freud's  Theories  of  the  Neuroses.  By  I^duard  Hitschmann, 
of  Vienna.  Authorized  Translation  by  Dr.  C.  R.  Payne.  Pp. 
154.  New  York:  Journal  of  Nervous  and  Mental  Disease 
Publishing  Company. 

Whether  one  believes  or  not  in  any  new  philosophy,  it  is  always 
of  the  utmost  value  to  have  a  clear  and  authoritative  presentation 
of  the  subject.  So  far  in  the  English  language  we  have  had  one 
textbook  and  numerous  papers,  none  of  which  have  given  a  clear 
and  consecutive  exposition  of  Freud's  theories.  This  book,  there- 
fore, which  was  written  by  one  of  the  ablest  and  sanest  medical 
men  in  Vienna  should  be  welcomed.  Not  only  has  the  author 
the  opportunity  of  knowing  Freud's  theories  from  Freud  himself 
but  he  has  practised  them  and  in  this  book  we  have  for  the  first 
time  a  clear  presentation  of  Freudian  doctrines  presented  in  a 
readable  and  sane  manner.  T.  H.  \Y. 


Anaphylaxis.  By  Charles  Richet.  Professor  in  the  Faculty 
of  Medicine,  Paris.  Translated  by  J.  Murray  BLKiii,  M.D., 
^Medical  Registrar  to  the  Liverpool  Roval  Infirmarw  Preface 
by  T.  R.  Bradshaw,  B.A..  M.D..  F.R'.C.P..  Senior  Physician 
to  the  Liverpool  Royal  Infirmary.  Pp.  266.  Liverpool:  The 
University  Press,  London:  Constable  &  Co.,  Ltd. 

The  progress  of  recent  years  in  the  study  of  anaphylaxis  has 
been  so  rapid  that  only  those  in  a  position  to  follow  most  closely 
the  scientific  literature  have  been  able  to  keep  themselves  in  touch 
with  the  knowledge  concerning  this  important  group  of  phenomena. 
The  significance  of  this  condition,  however,  for  general  medicine 
is  very  great,  not  only  because  it  may  possibly  explain  certain 
otherwise  obscure  ailments,  but  also  because  of  the  increasing 
u.se  of  certain  animal  proteins  for  subcutaneous  or  intravenous 
injection  as  curative  measures  with  the  possibility  of  producing 
anaphylaxis.    This  book  gives  a  clear,  interesting,  and  very  readable 
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account  of  our  knowledge  of  anaphylaxis.  It  opens  with  a  brief 
historical  sketch  including  five  pages  in  which  are  tersely  summa- 
rized the  important  facts  known  at  the  present  time  with  the 
names  of  their  respective  discoverers  and  dates  of  publication. 
Then  follows  a  detailed  discussion  of  the  incubation  period,  dura- 
tion and  symptoms  of  anai)hylaxis,  the  nature  of  anaphylactizing 
substances,  passive  anaphylaxis,  anaphylaxis  in  vitro,  the  relation 
of  anaphylaxis  to  precipitin  formation  and  complement  deviation, 
anti-anaphylaxis,  the  relation  of  anaphylaxis  to  general  medicine 
and  a  final  short  chapter  in  which  the  authors'  theory  as  to  the 
nature  and  purpose  of  anaphylaxis  is  outlined.  This  book  is  a 
most  valuable  one  for  the  large  number  of  physicians  who  may 
wish  to  familiarize  themselves  with  this  important  subject. 

J.  H.  A. 


The  History  of  Prisox  Psychoses.  By  Drs.  Paul  Xitsche 
and  Karl  Wilmanns.  Translated  by  Francis  'SI.  Barxes,  Jr., 
M.D.,  and  Bernard  Glueck,  M.D.  Pp.  84.  XewYork:  The 
Journal  of  Xervous  and  ]\Iental  Disease  Publishing  Company. 

This  monograph  is  the  thirteenth  of  the  series  issued  by  the 
Journal  of  Xervous  and  Mental  Diseases.  It  is  upon  the  important 
subject  of  prison  psychoses.  Of  all  sociological  problems  none  are 
more  important  to  the  public  and  especially  to  the  medical  and 
legal  professions  than  the  study  of  our  criminals  or  "near  crim- 
inals." Especially  is  this  true  in  the  present  excellent  trend  of  the 
modern  Juvenile  Court.  The  present  volume  gives  a  historical 
review  of  the  different  viewpoints  of  prison  psychoses  so  far  as 
the  German  literature  is  concerned.  It  begins  with  an  excellent 
introduction  by  William  A.  ^Yhite. 

This  book  should  be  in  the  hands  of  most  medical  men  and  all 
attorneys  who  are  in  the  slightest  way  brought  in  contact  with 
those  who  are  unfortunate  enough  to  come  under  the  hands  of  the 
law.  T.  H.  W. 


The  Practice  of  ruoLociv.  By  ("iiaiu.k.s  II.  Ciif.twood, 
M.D.,  LL.D.,  Professor  of  (lenito-urinary  Surgery,  Xew  York 
Polyclinic  Hospital.  I'p.  SKi;  (>  colored  plates  and  .'^10  text 
illustrations.     Xew  York:  William  Wood  &  Co. 

Tiik  author  has  presented  in  this  voluuic  the  latest  and  best  of 
the  thought  and  jmictice  of  genito-urinary  surgery.  The  book 
is  one  of  the  best,  if  not  the  best  single  \dluine  treatise,  on  the 
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subject   of    urology,   that    has   appeared    to    date.     The    style   of 
presentation  is  forceful,  concise  and  well-systematized. 

The  book  should  prove  not  only  interesting  to  the  average 
physician,  but  unexcelled  in  value  for  the  instruction  of  the  under- 
graduate students  in  medicine.  A  noteworthy  feature  of  the  work 
is  the  heavy-faced  printing  of  especially  im])ortant  statements 
throughout  the  book.  Both  author  and  publisher  deserve  profes- 
sional congratulations  for  the  general  excellence  and  thoroughness 
of  their  respective  parts. 

Any  remarks  which  are  offered  may  be  regarded,  perhaps,  in 
the  light  of  difference  of  personal  opinion,  rather  than  a  sustained 
opinion  of  the  majority. 

We  do  not  believe  that  concensus  of  opinion  will  confirm  the 
statement  that  the  Treponema  pallidum  has  not  been  found  in  the 
erroneously  and  so-called  parasyphilitic  diseases.  Nor  do  Me  agree 
that  the  Wassermaini  reaction  is  not  available  until  about  six 
weeks  after  the  first  appearance  of  the  chancre. 

The  chapter  on  "Sero-diagnosis  and  Sero-therapy"  is  com- 
mendable, but  inadequate,  especially  that  part  devoted  to  a  con- 
sideration of  the  gonococcus  complement  fixation  test.  Again, 
with  respect  to  bacterins  (vaccines),  it  is  a  mistake  to  advise 
"injections  subcutaneously  in  gradually  increasing  dose  at  inter- 
vals of  three  or  more  days." 

Photographic  cystoscopy  seems  to  be  of  little  genuine  value  for 
the  exact  portrayal  of  intravesical  ai)])earances,  and  certainly 
there  is  little  reason  for  the  exhibition  of  Luy's  separator  in  a  work 
on  up-to-date  urology. 

It  is  doubtful  if  the  majority  of  urologists  have  ever  observed 
benefit  from  the  use  of  methylene  blue  in  the  treatment  of  gonor- 
rhea or  cystitis,  or  would  sanction  the  employment  of  a  catheter 
"always"  in  irrigating  the  posterior  urethra  in  acute  urethritis. 

As  a  whole  the  work  is  very  commendable,  and  the  chapter  on 
contracture  of  the  neck  of  the  bladder  is  a  masterpiece  by  the 
man  who  above  all  others  has  perfected  the  operation  most  useful 
for  its  treatment.  B.  A.  T. 


IIandbith  dee  IlYf;iEXE.     By  Professors  'M.  V.  Kubner, 
M.  (iRUBER,  and  M.  Fisher.     Leipzig:  S.  Hirzel. 

Vol.  Ill,  Part  3,  of  this  Handbuch  treats  of  the  pathogenic 
animal  parasites  (protozoa,  worms,  anrl  arthropods)  and  contains 
192  illustrations  in  the  text  and  32  colored  plates.  The  i>ook 
consists  of  an  introduction  to  general  parasitiology  by  Th.  von 
Wasielewski;  a  chapter  on  parasitic  protozoa  by  Wasielewski;  a 
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chapter  on  parasitic  worms  by  Wasielewski  and  G.  Wiilker;  and 
a  chapter  on  parasitic  arthropods  by  W.  von  Schuckmann. 

The  diseases  produced  by  the  various  parasites  are  indicated 
briefly  in  each  case.  The  modes  of  infection  are  given  in  con- 
siderable detail  and  the  intermediary  hosts  of  the  different  parasites 
are  enumerated.  The  prophylactic  measures  are  emphasized, 
especially  the  methods  of  campaigns  against  the  intermediary 
hosts  carrying  the  parasites. 

The  control  of  the  animal  parasites  is  a  culture  problem,  which, 
unconsciously,  for  thousands  of  years  has  affected  all  civilized 
people.  The  draining  of  the  Campagna  by  the  ancient  Etruscans 
protected  against  malaria;  the  prohibition  of  the  use  of  raw  flesh 
and  fish  protects  civilized  people  against  the  danger  of  infection 
by  worms;  but  only  the  knowledge  of  construction,  life,  and  mode 
of  transmission  of  these  parasites  has  pointed  the  way  to  accom- 
plish this. 

The  presence  of  the  protozoa  is  manifested  in  their  influence  on 
the  host  by  (a)  the  number  of  parasit.^s  present,  (b)  the  place 
where  they  are  localized,  and  (c)  the  nature  of  their  metabolic 
products. 

In  each  chapter  there  is  a  brief  discussion  of  the  history  of  our 
knowledge  of  the  different  groups  of  parasites,  followed  by  a 
description  of  their  form  and  size,  construction,  life-activities, 
nutrition,  division,  multiplication,  acquirement  of  parasitic  func- 
tions, movements,  action  on  the  cells  of  the  host,  modes  of  dis- 
semination, the  insect  hosts  concerned  in  the  maturation  and 
dissemination  of  the  parasites. 

At  the  end  of  each  chapter  is  given  a  list  of  all  the  important 
books  and  papers  bearing  on  the  subject.  This  volume  is  up- 
to-date  in  every  respect  and  is  a  \aluable  contribution  of  this 
important  branch  of  the  broad  subject  of  hygiene.  D.  II.  B. 


Surgery  and  Diseases  of  the  ]\Ioutii  and  Jaws.  By  \'ilray 
Papin  Blair,  A.M.,  M.D.,  Professor  of  Oral  Surgery  in  the 
Washington  University  Dental  School,  and  Associate  in  Surgery 
in  the  Washington  University  Medical  School.  Pp.  638;  384 
illustrations.    St.  Louis:    C.  V.  Mosby  Co. 

Within  the  last  year  or  two  an  uinisnal  nnniber  of  new  books 
on  this  subject  have  ap{)eare(l,  probably  in  response  to  the  great 
demand  on  the  part  of  medical  men  for  a  better  knowledge  of  the 
mouth  and  jaws,  and  on  account  of  a  ^broadening  of  the  field  of 
the  dental  student.  No  book  hitherto  published  so  well  fulfils 
this  dual  object  as  the  volume  under  consideration. 
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Tlie  first  chapter  is  devoted  to  physical  examination  and  to 
anatomical  considerations,  followed  by  short  chapters  on  general 
surgical  pathology,  discussing  inflammation,  tumors,  hemorrhage, 
shock,  wounds,  and  other  injuries,  for  all  of  which  information  the 
dental  student  would  otherwise  have  to  consult  works  on  general 
pathology  and  surgery.  Then  the  various  surgical  conditions 
affecting  the  special  parts  are  taken  up  in  detail,  the  method  of 
dealing  with  the  different  regions  separately  being  followed  as 
much  as  possible. 

For  the  dental  student,  the  book  contains  rather  more  than  he 
requires  to  know  of  the  major  affections  of  the  face  and  jaws, 
particularly  in  regard  to  treatment.  For  the  general  surgeon  espe- 
cially interested  in  this  region  of  the  body.  Dr.  Blair  has  provided 
a  reference  work  of  great  value.  R.  H.  I. 


IIaxdhook  of  the  Diseases  of  the  Ear.  By  Bk  hahd  Lake, 
F.B.C.S.,  Surgeon  to  the  Royal  Ear  Il()sj)ital,  Aural  Surgeon 
to  the  Seaman's  Hospital,  Greenwich.  Fourth  edition;  j)p.  2S7; 
77  illustrations,  including  4  colored  i)lates.  New  York:  William 
Wood  &:  Co.. 

The  fourth  edition  of  this  manual  has  thirty-five  pages  more 
reading  matter  and  eleven  more  illustrations  than  the  last  edition 
by  the  same  author  in  the  year  1910. 

The  book  is  well  adapted  for  the  use  of  the  undergraduate  and 
busy  general  practitioner,  being  devoid  of  unnecessary  comments 
on  theories  and  confusing  references  to  other  authors. 

B.  D.  P. 


Prohlems  of  Life  and  REPRoDr(  tiox.  By  Marces  Hartog, 
M.A.,  D.Sc,  F.L.S.,  F.R.H.S..  Professor  of  Zoology  in  the 
Lniveisity  College,  Cork.  New  York:  Science  Series,  G.  P. 
Putnam's  Sons. 

The  book  is  primarily  intended  for  the  use  of  the  "cultured 
laity"  but  is  also  of  interest  to  the  practitioner  who  occasionally 
takes  journeys  into  the  field  of  pure  science.  The  author  writes 
in  a  popular  style,  is  careful  to  define  jiractically  every  term  that 
he  uses,  and  they  are  many,  and  la,\>  emphasis  upon  (>very  toj)ic 
that  may  interest  the  general  reader.  In  sj)ite  of  this,  in  some  of 
the  chapters,  as  on  cell  division  he  plunges  into  the  subject  quite 
deeply,  perhai)s  a  little  too  much  so  to  hold  the  attention  of  those 
not  directly  interested  in  the  subject.     However,  he  shows  that 
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he  has  a  good  command  of  the  subject  and  introduces  much  mate- 
rial wliich  is  engaging  the  attention  of  researches  in  this  field  at 
the  present  moment.  This  is  particularly  true  of  the  chapter  on 
the  "new  force"  mitokinetism.  Far  more  readable  for  the  general 
student  is  the  chapter  on  the  transmission  of  acquired  characters. 
The  combative  nature  of  the  author  is  here  well  seen.  After  accus- 
ing the  Weismannists  of  unfair  attacks  upon  the  transmissionists  he 
makes  a  counter  attack.  If  one  seeks  a  conservative,  emotionless, 
consideration  on  any  subject  of  which  he  treats  they  will  seek 
without  success  in  the  pages  of  this  book.  The  next  chapter 
is  a  criticism  of  Dr.  G.  Archdall  Ried's  attack  as  he  calls  it  on 
modern  Lemarckianism.  From  the  standpoint  of  the  general 
reader  the  chapter  could  have  been  omitted  with  advantage.  The 
vitalistic  view  of  life  is  later  discussed  and  the  shortcomings  of 
the  "mechanical"  and  "physicochemical"  explanations  of  vital 
phenomena  referred  to.  Then  follows  a  review  of  the  writings 
of  Samuel  Butler.  The  final  chapter  is  an  address  to  teachers  on 
the  teaching  of  "nature  study."  E.  L.  P. 


Diseases  of  the  Throat,  Xose,  and  Ear  for  Practitioners 
AND  Students.  By  W.  G.  Porter,  M.B.,  B.Sc,  F.R.C.S.  Ed., 
Surgeon  to  the  Eye,  Ear,  and  Throat  Infirmary,  Edinburgh; 
Surgeon,  Ear  and  Throat  Depart.,  Royal  Hospital  for  Sick 
Children,  Edinburgh;  Aurist  to  the  Edinburgh  Royal  Institution 
for  the  Education  of  the  Deaf  and  Dumb.  Pp.  275;  77  illustra- 
tions, 44  in  colors.     Xew  York:  William  Wood  &  Co. 

The  author  in  writing  this  book  has  endeavored  to  provide,  in 
a  small  volume,  the  practitioner  and  students  with  sufficient  infor- 
mation on  diseases  of  the  nose,  throat,  and  ear,  so  that  they  may 
have  a  basic  knowledge  of  diseases  of  these  organs  as  they  appear 
in  general  practice  and  to  be  able  to  treat  the  simpler  ones.  The 
book  is  divided  into  four  sections,  one  on  disease  of  the  pharynx, 
one  on  diseases  of  the  larynx,  one  on  the  nose,  and  one  on  diseases 
on  the  ear.  It  is  well  arranged  and  dear  and  the  different  diseases 
are  considered  in  what  might  l)e  termed  their  natural  se(juence. 

On  the  whole  the  book  is  well  written  and  easily  readable;  it 
is  up  to  date,  and,  though  individual  exceptions  can  be  taken  to 
some  of  the  author's  statements,  it  is  a  safe  and  reliable  guide  for 
those  for  whom  the  book  was  iiit('iid(>(l,  namely,  the  general  prac- 
titioner and  student. 

In  the  appendix  there  is  a  fornuila  containing  many  useful 
prescri|)tions  and  the  index  is  sufficiently  detailed  to  make  it  a 
useful  addition  to  the  book.  (i.  B.  \V. 
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The  Comixc  of  Evolution.  By  John  W.  Judd,  LL.l).,  F.H.S., 
formerly  Professor  of  Geology  and  Dean  of  the  Royal  College 
of  Science.  The  Individual  in  the  Animal  Kingdom.  By 
Julian  S.  Huxlet,  B.A.,  Research  Associate  of  the  Rice 
Institute.  Heredity  in  the  Lkhit  of  Recent  Research.  By 
L.  DoNCAsTER,  M.A.,  Fellow  of  King's  ( "ollege.  The  Psychology 
OF  Insanity.  By  Bernard  Hart,  ]\1.I).,  Lecturer  on  Psychiatry, 
University  College  Hospital  Medical  School.  Brewing.  By 
A.  CiiESTON  Chapman,  President  of  the  Institute  of  Brewing. 
Cambridge:  University  Press.    New  York:   G.  P.  Putnam's  Sons. 

These  small  volumes  of  some  150  pages  each,  represent  the 
recent  additions  to  the  Cambridge  ^Manual  of  Science  and  Litera- 
ture. The  several  authors  are  authorities  in  their  respective 
fields  and  present  their  subject  matter  in  an  entertaining  and  lucid 
manner,  so  that  the  text  can  be  followed  with  ease  by  those  unac- 
quainted with  the  abstruse  problems  of  the  various  subjects. 

These  little  books,  while  not  actually  pertaining  to  medical 
subjects  could  be  read  with  profit  by  physicians  interested  in  j)hases 
of  other  sciences  which  have  a  close  bearing  upon  and  intimate 
correlation  with,  the  science  of  medicine.  J.  H.  ]\L,  Jr. 


Public  Health  Chemistry  and  Bacteriology.  A  Handbook 
FOR  Department  of  Public  Health  Students.  By  David 
McKail,  ^LD.,  D.P.H.,  F.R.,  F.P.S.G.,  Lecturer  o"n  Public 
Health  and  Forensic  Medicine,  St.  ]\Liry's  College,  (ylasgow; 
Examiner  in  Public  Health  for  the  Department  of  Public  Health, 
Scottish  Conjoint  Board,  etc.  Pp.  409.  New  York:  ^Yilliam 
Wood  &  Co. 

The  author  presents  in  this  volume  a  handbook  for  teacher  and 
student  from  material  he  uses  in  his  public  health  cour.se.  It  is 
almost  entirely  devoted  to  technical  examinations  and  makes  an 
excellent  complement  to  a  book  on  theoretical  and  practical 
hygiene.  The  first  part  of  the  book  is  devoted  to  chemical  and 
physical  analysis  of  water,  air,  soils,  food  beverages,  and  disin- 
fectants. The  chapter  on  foods  is  especially  good.  The  latter 
two-thirds  are  devoted  to  public  health  bacteriology.  Greatest 
attention  is  paid  to  methods  of  detection  and  determination.  At 
the  end  of  the  book  the  author  devotes  a  cha{)ter  to  special 
examinations  of  water,  air,  soil,  sewage,  and  food,  and  winds  up 
by  giving  the  regulation  for  the  diploma  in  public  health,  and  a 
review  of  Parke's  work  on  bovine  aiul  human  tuberculo.sis.  As 
a  handbook  for  the  sanatarian  it  is  useful  chiefly  in  the  lal)()ra- 
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tory,  but  there  are  a  few  methods  tjhen  for  rapid  testing  in  the 
field.  It  will  be  probably  most  useful  to  those  gi^'i'ig  courses  on 
the  subject.  No  illustrations  are  given  because  the  apparatus  is 
seen  during  instruction,  the  author  says  in  the  preface.         H.  F. 


Studies  in  Cancer  and  Allied  Subjects.  From  the  Departments 
of  Zoology,  Surgery,  Clinical  Pathology  and  Biological  Chemistry, 
Conducted  under  the  George  Crocker  Special  Research  Fund  at 
Columbia  University.  Volume  III,  pp.  295.  New  York:  Colum- 
bia University  Press. 

This  book  is  a  series  of  reprints  of  various  articles  by  the  numer- 
ous workers  under  the  Crocker  Fund.  The  reprints  are  arranged 
according  to  departments  and  preceded  in  two  instances  by  inter- 
esting scientific  reports  of  the  departments  by  their  respective 
heads.  It  is  extremely  convenient  to  have  under  one  cover  the 
diverse  but  valuable  papers  contained  in  this  volume. 

H.  T.  K. 


Aids  to  Diseases  of  Children.  By  John  ^I.  Caw,  M.I).,  R.U.I., 
L.R.C.P.  (Edin.),  Senior  Physician  to  the  Belfast  Hospital  for 
Sick  Children,  etc.  P^ourth  edition;  pp.  423.  New  York:  Wiliani 
Wood  &  Company. 

By  using  very  thin  paper  and  small  type,  the  author  has  managed 
to  put  a  surprising  amount  of  material  between  the  covers  of  an 
apparently  small  volume.  P^tiology,  pathology,  symptomatology 
and  treatment  are  very  fully  covered  as  well  as  the  anatomy  and 
physiology  of  infancy  and  childhood.  S.  J.  R. 


Acute  Abdominal  Diseases,  Including  Abdominal  Injuries 
and  the  Complications  of  External  Hernia.  By  Joskph 
E.  Adams,  M.B.,  M.S.  (Loud.)  F.R.C.S.  (Eng.),  Senior  Assist. 
Surgeon,  East  London  Hospital  for  Children;  Ilunterian  Pro- 
fessor, Roval  College  of  Surgeons  of  England,  etc.,  and  Maurice 
A.  CassidV,  M.A.,  M.D.,  B.C.  (Cantab.),  F.R.C.P.  (Loud.), 
Physician  with  charge  of  Out-Patients,  St.  Thomas'  Hospital. 
Pp.  ')71.     New  York:  William  Wood  &  Co. 

This  book  is  based  on  the  experience  of  the  authors  as  Resident 
Assistant  Surgeon  and   Resident  Assistant   I'hxsician  respectively 
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to  St.  Thomas'  Hospital.  Its  object  is  "to  discuss,  compare, 
and  contrast  all  the  various  acute  diseases  and  injuries  to  which 
the  abdomen  and  its  contents  are  liable,  treating  these  conditions 
from  the  point  of  view  of  both  physician  and  surgeon."  The  field 
is  comparatively  untilled,  the  authors'  experience  is  large,  and 
while  we  may  not  always  agree  with  their  interpretation  of  "acute," 
and  their  method  of  discussion  involves  a  certain  amount  of  repi- 
tition,  the  result  is  a  most  interesting  and  in  many  respects,  satis- 
fying production.  To  the  hospital  surgeon  as  well  as  to  the  general 
practitioner,  it  affords  much  information  and  food  for  thought. 

E.  B.  H. 


Studies  ix  Caxcer  axd  Allied  Subjects.  The  Study  of  Experi- 
mental Cancer;  A  Review.  By  William  H.  Woglom,  M.D., 
Assistant  Professor,  Columbia  University,  Assigned  to  Cancer 
Research.  Conducted  under  the  George  Crocker  Special  Research 
Fund  at  Columbia  Uni^'ersity.  \'olume  I;  pp.  274;  35  illustra- 
tions and  numerous  charts.  \e\v  York:  Columbia  I'niAersity 
Press. 

The  book  is  an  octavo  volume  which  could  easily  be  bound  in 
smaller  compass,  a  volume  occupying  more  library  room  than  its 
contents  require.  As  is  indicated  in  the  title,  the  work  is  a  review 
and  places  before  the  reader  in  condensed  form  the  material  on 
experimental  cancer  which  had  been  contributed  before  its  appear- 
ance. Written  in  true  scientific  spirit,  well  illustrated,  clearly 
printed  and  with  ample  references  to  the  literature  of  the  subject, 
the  book  commends  itself  highly  to  those  who  wish  a  brief  but  com- 
prehensive review  of  this  prolific  and  prodigous  field.       II.  T.  K. 


A  Handbook  of  Surgery  Intended  Fr)R  Djatal  and  Junior 
Medical  Students.  By  Arthtr  S.  I'nderwood,  ^I.R.C.S., 
L.D.S.  (Eng.),  late  Examiner  Royal  College  of  Surgeons  of 
England,  etc.,  and  Bayford  Underwood,  M.B.,  B.S.  (Lend.), 
L.R.C.P.,  M.R.C.S.  (Eng.).  Pp.  244;  19  illustrations.  New 
York:  William  Wood  &  Co. 

This  little  volume  gives  an  outline  of  the  general  i)rinciples  of 
surgery,  with  special  reference  to  the  parts  of  importance  to  the 
dental  student.  For  his  instruction  also  diseases  of  the  eye,  nose, 
and  accessory  sinuses,  larynx,  and  skin  are  briefly  desfTibed.  The 
book  should  be  useful  to  students  pref)aring  for  examinations. 

R.  H.  I. 
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Examination  of  the  Nervous  System.  Julian  Loudon,  B.A., 
M.B.,  Assistant  in  Clinical  Medicine,  University  of  Toronto. 
Pp.  30.    Toronto:    G.  A.  Merrick  Printing  Company. 

It  is  simply  an  outline  for  the  student  so  that  a  complete  exami- 
nation of  the  nervous  system  can  be  made.  It  is  a  question  whether 
this  is  worth  while  after  all,  for  if  one  were  to  follow  out  rigidly 
the  scheme  in  its  entirety,  it  would  take  about  a  week  to  examine 
a  patient.  T.  H.  W. 


The  Doctor  in  Court.  By  Edwin  Valentine  ^Mitchell, 
LL.B.,  of  the  Massachusetts  Bar.  Pp.152.  New  York :  Rebman 
Company. 

This  work  is  not  intended  to  be  a  treatise  on  ISIedical  Juris- 
prudence but  rather  attempts  to  outline  the  relationship  which 
the  law  bears  to  the  physician  on  the  witness  stand,  whether  he 
be  testifying  in  his  own  behalf  or  as  an  expert.  It  presents  in  a 
clear  and  convincing  way  a  knowledge  of  the  physician's  duties 
and  legal  obligations  which  may  grow  out  of  his  relations  with 
his  patients.  S.  J.  R. 


The  Treatment  of  Infantile  Paralysis.  By  Oscar  Valpius, 
M.I).,  Professor  Extraordinarv  at  the  University  of  Heidelberg. 
Translated  by  Alan  H.  Todd",  M.B.,  B.S.,  B.Sc'  (Lond.),  House 
Surgeon,  Guv's  Hospital.  With  introduction  bv  J.  Jackson 
Clarke,  M.D.  (Lond.),  F.R.C.S.  New  York:  ivilliam  Wood 
&  Co. 

Valpius  has  collected  in  his  single  vohunc,  valuable  facts 
which  are  essential  in  the  treatment  of  infantile  paralysis.  These 
facts  are  drawn  from  his  and  many  other  orthopedic  surgeons' 
experiences  in  the  treatment  of  the  sequela'  of  this  type  of  para- 
lysis. He  presents  this  subject  in  an  attractive  manner  weaving 
into  the  subject  his  personality  and  his  own  experiences  in  such  a 
manner  as  to  impress  one  of  his  profound  sincerity.  It  is  rarely 
possii)lc  to  translate  a  theme  from  one  language  to  another  without 
losing  something  of  the  author's  force  or  shades  of  meaning.  In 
the  statcnieiit  of  facts,  howe\er,  it  can  be  done  more  concisely. 
This  book  in  point  of  \  iew  of  order  is  unchanged  and  probably 
has  lost  nothing  of  the  original  continnitx  of  thought. 

This  work  has,  however,  the  following  cxcclUMit  features:  The 
facts  are  grouped  under  headings,  which  arrangement  facilitates 
reference.      The    treatment   of   the   various    stages    and    sequela* 
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of  the  disease  is  carefully  outlined  and  clearly  defined.  The 
subject  matter  is  emphasized  by  explanatory  cuts  many  of  wliich 
are  original.  The  surgical  and  mechanical  principles  employed 
and  the  results  obtained  therel)y,  seem  to  be  given  impartially. 

This  work  should  serve  to  deepen  interest  in  this  subject  and 
reflects  great  credit  upon  its  author.  W.  J.  M. 


Diseases  of  the  Skix.  By  David  Walsh,  M.D.,  Senior  Phy- 
sician, Western  Skin  Hospital,  London,  etc.  Pp.  298;  29  illustra- 
tions.    New  York:  William  Wood  i!s:  Co. 

The  writer  has  prepared  a  concise  and  readable  little  volume, 
containing  a  few  excellent  illustrations.  The  subject  has  been 
divided  into  disorders  of  circulation,  disorders  of  nerve  origin, 
common  inflammatory  dermatoses,  disorders  of  the  sebaceous 
glands,  of  the  sudoriferous  glands,  of  the  hair  and  nails,  of  pig- 
mentation, of  vascular  origin,  hypertrophic  and  atrophic  derma- 
toses, newgrowths,  parasitic  dermatoses,  and  cerain  general  dis- 
eases afl'ecting  the  skin.  The  author  has  made  an  innovation  in 
classing  epidermolysis  bullosa  and  prurigo  as  angioneuroses  under 
the  heading  of  disorders  of  circulation.  It  is  also  rather  debatable 
whether  pellagra  should  be  placed  under  the  parasitic  dermatoses, 
notwithstanding  the  iinj)ortant  investigation  of  Sambon.  The 
various  diagnostic  tests,  l)iological  investigations,  and  the  newer 
methods  of  treating  syphilis  are  described.  F.  C.  K. 


The  Microtomist's  Vade  ^Ieclm.  A  Haxdbook  of  the  Methods 
OF  Mkkoscopic  Anatomy.  By  Arthur  Bolles  Lee.  Seventh 
edition;  pp.  o2r».     Philadelphia:  P.  Blakiston's  Son  &  Co. 

The  usefulness  of  a  book  on  methods  depends  very  largely  on 
the  extent  of  the  personal  experience  of  the  author  with  the  man- 
ipulations described.  By  this  test  Lee's  book  must  be  regarded 
highly,  for  there  is  no  other  author  writing  in  English,  who  has 
had  such  a  long  and  varied  experience  as  the  writer  of  this  book 
on  microscopic  methods.  The  book  flrst  appeared  in  1885,  and  in 
the  succeeding  editions  which  have  appeared  in  the  interval,  the 
revisions  have  been  so  complete  that  each  new  edition  has  come 
to  be  regarded  as  almost  a  necessity  for  those  interested  in  the 
preparation  of  tissues  for  microscopic  study.  In  the  seventh 
edition  the  size  of  the  book  remains  unaltered,  but  by  the  omission 
of  out-of-date  matter  the  author  has  managed  to  introduce  much 
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new  information,  more  than  700  additional  entries  appearing  in 
the  index.  The  sections  rehitin<i  to  the  hh)od  and  blood-parasite 
have  been  rewritten,  and  the  varions  modifications  of  the  >ilver 
staining  of  nenrofibrils  by  the  methods  of  Hamony  Cajal  and 
Bielschowsky  are  described  at  length.  An  interesting  new  item 
concerns  Gilson's  Sandarac  mounting  media,  which  dispense  with 
the  use  of  clearing  agents  and  confer  on  unstained  or  feebly  stained 
objects  a  greater  degree  of  visibility.  This  would  be  especially 
useful  in  delicate  cytological  work.  In  addition  there  is  the  usual 
good  discussion  of  well-tried  methods  which  makes  the  book  a 
guide  to  be  trusted,  and  useful  not  only  to  the  laboratory  worker, 
but  to  all  seeking  information  on  microscopic  technique. 

W.  F.  A. 


Clinical-Surgical  Diagxosis.  By  F.  de  Quervain,  Professor 
of  Surgery  and  Director  of  Surgical  Clinic  at  the  University  of 
Basle.  Translated  from  the  fourth  edition;  pp.  779;  510  illus- 
trations and  4  plates.    Xew  York:  V\'m.  Wood  &  Company. 

The  author  has  produced  a  work  that  is  exceedingly  valuable 
to  the  student  and  practitioner.  From  his  position  as  a  teacher 
he  is  well  fitted  to  present  his  subject  in  a  rational,  practical,  and 
detailed  maimer. 

The  question  of  diagnosis  only  is  considered.  The  methods  of 
investigation  are  those  that  can  readily  be  used  by  the  practitioner, 
comprising,  the  bacteriological,  histological,  and  radiographic 
phases  of  the  study.  The  diagnosis  in  each  case  is  arrived  at  by  a 
clear  representation  of  important  symptoms,  they  being  no  useless, 
theorizing  or  deviation  into  purely  academic  questions. 

The  work  is  purely  a  clinical  diagnosis  and  the  reader  hunting 
for  help  is  not  burdened  by  having  to  read  through  pages  of  allied 
subjects.     The  book  is  a  good  i^ne  and  well  worth  careful  studv. 

E.  L.  F.' 


Handbook  of  Dise.\se.s  of  the  Rec  tl  m.  By  Loiis  J.  IIirschman, 
M.D.,  President  of  the  American  Proctologic  Society,  Lecturer 
on  Rectal  Surgery  and  Clinical  Professor  of  Proctology,  Detroit 
College  of  Medicine.  Second  edition;  pp.  'X^9;  172  illustrations, 
iiicjnding  1  colored  plates.     St.   Lonis:  C.  \'.  Mosby  Co. 

In  spite  of  the  warning  sounded  in  the  chapter  on  the  Limita- 
tions of  Office  Treatment,  we  feel  that  the  author  has  fallen  into 
the  error,  so  connnon  among  those  who  write  books  on  special 
sul)jects  for  the  use  of  the  general  i)ra(titiom'r,  of  including  too 
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many  and  too  extensive  procedures  among-  tliose  reconmiended  as 
suitable  for  performance  in  tlie  office,  and  that  lie  has  so  far  over- 
rated the  skill  of  the  average  practitioner  that  he  has  risked  placing 
his  readers  in  the  unenviable  position  of  attempting  operations  they 
would  be  unable  to  carry  to  successful  terminations.  This  is  espec- 
ially true  in  regard  to  the  treatment  recommended  for  internal 
hemorrhoids. 

Throughout  the  book  the  author  insists  upon  the  necessity  of 
making  a  thorough  proctologic  examination  of  the  patient,  and  it 
is  to  this  frequently  repeated  advice  that  much  of  the  value  of  the 
book  is  due. 

The  book  is  well  printed,  and  the  illustrations  are  excellent. 
With  the  warning  given  above  it  may  be  recommended  to  the 
general  practitioner  as  a  guide  in  the  treatment  of  rectal  diseases. 

S.  W.  M. 


The  Fitness  of  the  Environment.  By  Lawrence  J.  Henderson, 
Assistant  Professor  of  Biological  Chemistry  in  Harvard  Univer- 
sit}'.    Pp.317.    New  York:  The  Macmillan  Co. 

As  the  title  indicates,  the  author's  object  is  to  describe  some 
of  the  natural  phenomena,  which  are  of  importance  to  the  life  of 
organisms  upon  the  earth.  Those  phenomena  which  he  selects 
for  special  description  are  not  the  grosser  aspects  of  Nature,  how- 
ever, but  chemico-physical  processes,  and  concern  principally 
the  properties  of  carbon,  hydrogen  and  oxygen,  and  their  com- 
pounds, especially  water  and  carbonic  acid.  One  hears  much  of 
the  fitness  of  the  organism  to  the  environment,  and  of  the  adapta- 
tions of  different  parts  of  the  organism  to  carry  out  certain  func- 
tions. Here  is  presented  the  other  side  of  the  relationship:  the 
characteristics  of  some  of  the  elements  and  compounds  which  are 
of  fundamental  importance  in  making  the  environment  suitable 
for  the  physiological  processes  of  living  plants  and  animals.  The 
conclusion  is  that  Darwinian  fitness  is  a  perfectly  reciprocal  relation- 
ship: a  fit  organism  inhabits  a  fit  environment.         W.  H.  F.  A. 


Systematic  Case-taking.  By  Henry  Lawrence  McKisack, 
Physician  to  the  Royal  Victoria  Hospital,  Belfast.  Pp.  166; 
1  illustration.  New  York:  Paul  B.  Hoeber. 

The  term  "case-taking"  must  not  be  confused  with  history- 
taking,  for  the  author  uses  it  to  embrace  the  acquiring  of  all 
information,  both  subjective  and  ol)jective,  necessar>'  to  make  a 
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diagnosis.  The  amount  of  space  devoted  to  the  sub-head,  pain 
and  to  the  chapter  on  the  nervous  system,  seems  unnecessarily 
full,  but  possibly  these  subjects  have  received  too  scanty  con- 
sideration heretofore.  The  work  serves  to  emphasize  the  too  oft 
neglected  fact  that  only  by  systematic  case-taking  can  a  trust- 
worthy diagnosis  be  reached.  S.  J.  R. 


Lectures  ox  Diseases  of  Children.  By  Robert  HrTcnixsox, 
M.I).,  F.R.C.P.,  Physician  to  the  London  Hospital  and  Physician 
to  Hospital  for  Sick  Children,  Great  Ormond  Street.  Third 
edition.  Pp.  404;  09  illustrations  and  13  diagrams.  Xew  York 
and  London :    Longmans,  Green  &  Co.,  and  Edward  Arnold. 

The  book  embodies  a  series  of  lectures  first  given  in  the  London 
Hospital  in  1902,  with  subsequent  revisions,  and  covers  the  most 
important  diseases  found  in  infants  and  children  exclusive  of  the 
exanthemas  and  the  acute  contagious  diseases  such  as  diphtheria, 
pertussis,  etc.  It  is  essentially  a  clinical  presentation  clearly  based 
upon  careful,  painstaking  and  extensive  observation,  ami  contains 
many  valuable  suggestions,  and  descriptions  not  found  in  the 
average  text-book.  Because,  however,  of  the  limitation  of  the 
number  of  subjects  considered,  it  cannot  be  considered  in  any  sense 
as  a  text-book  upon  pediatrics.  As  very  delightful  and  instructive 
collateral  reading,  hoAvever,  it  well  deserves  a  place  upon  the 
pediatric  book-shelf.  J.  C.  G. 


The  Healthy  Baby.  By  Roger  H.  Dexxett,  M.D..  Instructor 
in  Diseses  of  Children  in  the  Xew  York  I'ost-Graduate  Medical 
School,  etc.     Pp.  235.     Xew  York:  The  ]\Iacniillan  Company. 

The  book  is  intended  to  make  clear  to  the  mother  the  best 
way  to  do  the  every-da>  things  that  have  to  be  done  for  a 
child,  and  the  author  should  take  satisfaction  in  having  performed 
his  task  well.  '^Plie  l)()ok  is  divided  into  six  parts,  dealing  with 
development  and  the  bodily  functions,  iiygiene  and  training, 
conunon  ailments,  care  of  the  s])ecial  organs,  feeding  and  diet,  lists 
and  tables.  Xo  attempt  is  made  anywhere  to  usiirj)  the  office 
of  the  faniiiy  doctdr  or  to  become  the  "universal  pediatrist." 
It  is  a  collection  of  good  adviee  in  plain  non-technical  language, 
and  aims  at  i)reventi()n  rather  than  cure.  Feeding  and  diet  is 
such  a  large  and  unsettled  sui)je('t  that  it  (lot>s  not  pay  to  be  too 
didactic.  This  is  the  only  jiart  of  the  book  to  which  exce])tion 
might   be  taken.     \VhiI('  ji   liirgc  nuniixT  of  pt'diatrists  will  agree 
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with  the  sentiments  here  expressed,  there  is  Hkely  to  be  a  consider- 
able group  who  would  differ  with  these  ideas.  The  manner  of 
modityinti  the  milk  would  probably  be  the  chief  bone  of  contention, 
but  there  are  several  minor  points  which  would  give  ground  for 
difference  of  opinion.  In  spite  of  these  objections  the  work  is 
of  value,  and  the  physician  who  recommends  it  to  his  patients 
will  probably  earn  their  gratitude.  S.  J.  R. 


School  Hygiene.  By  Fletcher  B.  Cressler,  Ph.D.,  Specialist 
in  School  Hygiene  and  School  Sanitation,  U.  S.  Bureau  of  Edu- 
cation. Pp.  369;  51  illustrations.  New  York:  The  Macmillan 
Company. 

In  outlining  the  purpose  of  his  book  the  author  states  that  it 
is  not  written  for  the  specialist  in  school  hygiene  but  for  the  busy 
teacher.  Indeed,  the  final  goal  of  the  author's  effort  seems  to  be 
the  hardened  and  custom  ridden  mind  of  school  boards,  reached 
through  intelligent  insistence  on  the  part  of  well  inforrhed  teachers. 

The  selection  of  topics  is  based  on  their  practical  importance 
and  all  are  treated  in  a  most  painstaking  way.  A.  A.  H. 


Treatment  of  Internal  Diseases.  By  Prof.  Xorbert  Ortner, 
of  the  University  of  Vienna.  Edited  by  Nathaniel  Bowditch 
Potter,  M.D.,  Assistant  Professor  of  Clinical  ^ledicine  at 
Columbia  University,  New  York.  Translated  by  Frederic  H. 
Bartlett,  ]\I.D.,  Instructor  of  Children's  Diseases  at  Columbia 
University.  From  the  fifth  (lerman  edition;  pp.  640.  Phila- 
delphia:   J.  B.  Lippincott  Company. 

The  second  American  edition  of  this  therapeutics  is  translated 
from  the  fifth  German  edition.  It  follows  closely  the  plan  of  the 
l)revious  edition  and  on  the  whole  has  undergone  but  few  changes. 
Professor  Fronz,  of  Vienna,  has  entirely  rewritten  the  section  on 
children's  diseases,  while  here  and  there  throughout  the  text  occa- 
sional minor  changes  and  additions  have  been  made.  The  editor 
has  wisclx'  omitted  such  drugs  as  are  not  sanctioned  by  the  Council 
of  Pharmacy  and  Chemistry  of  the  American  Medical  Association, 
i)ut  he  has  retained  many  which  are  inactive  and  totally  unknown. 
A  change  that  would  ha\e  greatl\-  improved  the  book  would  have 
been  to  abbreviate  the  number  of  prescrijftions  and  at  the  same 
time  reduce  the.  lunnber  of  drugs  that  are  found  in  so  many  of  the 
formuhe. 
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Another  criticism  that  might  be  made  is  that  nothing  is  said 
of  some  of  the  newer  methods  of  treatment  that  have  come  into 
use  since  the  last  edition.  For  example,  nothing  is  said  of  the 
treatment  of  leukemia  with  benzol,  of  the  removal  of  the  spleen 
for  pernicious  anemia,  of  vaccine  therapy,  or  fresh  air  in  the  treat- 
ment of  croupous  pneumonia,  and  of  many  other  advances  in 
modern  therapy.  Even  if  the  author  or  the  editor  does  not  approve 
of  nor  advocate  such  methods,  yet  would  it  not  be  of  advantage 
to  the  reader  to  know  his  experience  with  these  procedures  and  to 
know  why  he  does  not  approve  of  them?  Disregarding  these 
comparatively  few  criticisms  and  omissions  the  book  is  a  splendid 
compilation  of  practical  treatment — of  treatment  in  all  its  forms, 
whether  dietetic,  hygienic,  physical,  mechanical,  climatic,  or 
medicinal.  J.  H.  M.,  Jr. 


The  New  Public  Health.  By  H.  W.  Hill,  M.B.,  M.D.,  D.P.H., 
Director  Institute  of  Public  Health,  London,  Ontario.  Pp.  128. 
Minneapolis:    Press  of  the  Journal-Lancet. 

In  this  book  are  collected  a  series  of  monthly  articles  on  Public 
Health  Topics,  which  originally  appeared  in  the  Journal-Lancet, 
of  Minneapolis.  It  is  meant  for  general  reading  and  especially 
recommends  itself  for  this  purpose  by  its  conciseness,  clearness, 
and  the  logical  way  in  which  the  essential  factors  which  comprise 
the  great  public  health  problem  are  treated. 

The  author  feels  that  the  public  or  primary  routes  of  spread 
of  disease  are  thoroughly  understood.  He  therefore  lays  special 
stress  on  the  secondary  or  contact  vsources  of  spread.  It  is  in  this 
latter  direction  that  he  declares  future  progress  will  be  made. 

The  crux  of  the  situation  to  him  is  the  individual,  the  fountain 
head  of  contagion.  He  holds  universal  enliglitonment  above 
coercion  and  outlines  a  means  for  its  accomplishment. 

A.  A.  H. 


Disease  axd  its  Causes.  By  W.  T.  (\K'N^IL^L1^•,  A.M.,  M.D., 
LL.D.,  Professor  of  Pathology  in  Harvard  riiiversity.  Pp.  254; 
H)  illustrations.    New  York:  Jleiiry  Holt  ^:  ("o..  1914. 

Tins  latcsl  addition  to  the  IJoMi:  IMx  Kusnv  Liuk.vuy  is  a 
valual)l(>  one.  and  is  of  spiu'ial  interest  to  the  medical  jirofession. 
not  in  that  it  contains  any  new  or  sj)ecial  information,  but  in  that 
it  puts  in  the  hands  of  the  layman  the  kind  of  knowledge  he  shouKi 
have  for  the  proper  fortning  of  his  conceptions  of  disease  as  it 
«)ccurs  in  his  (hiily  e\|)(Tience. 
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Such  simple  and  clear  presentation  of  basic  medical  truths  is 
bound  to  bear  its  fruit  in  hastening  the  advent  of  a  state  of  general 
enlightenment. 

The  author's  discussion  of  disease  in  its  general  aspects  is  good. 
His  more  more  specific  teachings  as  regards  the  bacteria,  infec- 
tions, carriers,  immunity,  chronic  disorders,  heredity,  and  eugenics 
are  to  the  point. 

The  aim  of  the  book  is  clear,  and  is  well  expressed  in  the  author's 
words,  "No  measures  of  preventive  medicine  are  successful  which 
are  not  supported  by  a  public  educated  to  appreciate  their  impor- 
tance." A.  A.  H. 


A  Manual  of  Operative  Surgery,  with  Surgical  Anatomy 
AND  Surface  ^Markings.  By  Duncan  C.  L.  Fitzw^illlams, 
Lecturer  on  Clinical  Surgery  and  Joint  Lecturer  on  Operative 
Surgery,  St.  Mary's  Hospital  Medical  School.  Pp.  446;  284 
illustrations.    New  York:  William  Wood  k  Company,  1914. 

This  is  a  text-book  for  the  "apprentice"  and  "journeyman 
craftsman  of  our  pi^ofession,"  and  is  not  intended  for  a  "master 
of  the  art"  of  surgery.  With  this  main  purpose  of  the  author  in 
mind  the  reader  will  find  it  a  well-constructed  book  of  a  useful 
kind.  It  will  be  most  useful  to  the  undergraduate  student,  but 
the  surgeon,  particularly  the  younger  surgeon,  will  find  it  ser- 
viceable. It  has  the  compactness  to  be  expected  from  the  author's 
long  service  in  preparing  for  examinations.  There  are  few  refer- 
ences, quotations,  or  repetitions,  but  there  is  the  marked  preference 
for  English  operations  that  one  would  look  for  from  an  English 
author.  There  is  no  reference  to  the  Larrey  amputation  of  the 
shoulder,  a  brief  reference  to  Wyeth's  pins,  but  no  mention  of  the 
method  of  amputation  of  the  hip  necessary  to  make  them  service- 
able. The  references  to  surgical  anatomy  are  appropriate,  the 
discussion  of  strangulated  hernia  particularly  good,  of  necessity, 
less  formal  than  of  most  operations,  but  very  practical.  There  is 
need  of  a  similar  discussion  of  the  conservative  surgery  of  the 
hand  and  the  relative  value  of  the  various  amputations  of  the 
foot.  On  the  whole  the  book  fulfils  well  the  purpose  for  which  it 
was  intended.  T.  T.  T. 


Maternity  Primer.  By  A.  H.  F.  Barbour,  M.D.,  LL.D., 
Physician  to  the  Edinburgh  Maternity  Hospital.  Pp.  165;  67 
illustrations.    New  York:  William  Wood  &  Co. 

This  book  is  a  set  of  notes  for  the  use  of  nurses  commencing 
their  maternity  training.     Pregnancy,  labor,  and  the  puerperium 

VOL.   148,  NO.  3. SEPTEMBER,   1914  15 


438  REVIEWS 

are  pictured  as  a  normal  sequence.  Placenta  prsevia  receives 
especial  attention,  and  the  responsibility  as  well  as  the  limitations 
of  the  nurse  in  such  cases  are  emphasized.  The  proper  treatments 
in  this  and  other  emergencies  are  clearly  given.  Sepsis  is  also 
closelv  studied,  and  is  presented  as  a  preventable  condition. 

A.  A.  H. 


Artificial  Parthexogenesis  and  Fertilization.  By  Jacques 
LoEB,  of  the  Rockefeller  Institute  for  Medical  Research.  Trans- 
lated from  the  German  by  W.  0.  R.  King  and  supplemented 
and  revised  by  the  author.  Pp.  322;  87  illustrations.  Chicago: 
University  of  Chicago  Press. 

In  this  work  of  Dr.  Loeb's  is  found  a  resume  of  his  well-known 
results  upon  artificial  parthenogenesis  together  with  some  new 
material  not  hitherto  published.  Through  chemical  and  physical 
agencies  he  endeavors  to  produce  the  effects  of  the  sperm  upon 
the  egg  and  by  this  means  to  arrive  at  an  understanding  of  that 
phase  of  fertilization  concerned  in  inaugurating  development. 
He  comes  to  the  conclusion  that  the  formation  of  a  membrane  by 
the  egg  is  the  primary  cause  of  its  development,  and  that  there 
is  then  necessary  some  agent  to  stop  this  process  from  continuing 
too  far.  ^Membrane  formation  may  be  accomplished  by  the  action 
of  any  cytolysing  agent.  The  cytolysis  must  be  stopped  when 
only  the  surface  of  the  egg  is  involved,  and  this  is  accomplished 
through  the  action  of  hypertonic  sea  water.  Accelerated  oxyda- 
tion  follows  the  superficial  cytolysis  and  this  results  in  cell  division. 
As  an  explanation  of  such  action  Loeb  ofi'ers  the  suggestion  that 
the  surface  of  the  egg  is  an  emulsion,  and  that  cytolytic  agents 
destroy  its  stability.  Eggs  vary  in  the  degree  of  this  stability 
and  some  easily  exhibit  artificial  parthenogenesis.  Regarding 
normal  fertilization  the  conclusion  is  that  the  sperm,  aside  from 
its  action  in  heredity,  has  the  double  function  of  bringing  into 
the  egg  a  cytolysing  agent  to  start  membrane  formation  and  a 
second  to  stop  the  action  of  the  first  when  this  has  been  accom- 
plished. There  are  '■)-  chapters  in  the  book  and  a  general  analysis 
of  artificial  parthenogenesis  and  related  subjects  in  various  animals 
is  given.  Mc.  C. 
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The  Successful  Cultivation  of  Leishmania  Donovani  from  the  Blood. 
— M.  Mayer  and  H.  Werner  {Deutsch.  vied.  Woch.,  1914,  xl,  67)  have 
had  under  observation  a  patient  suffering  with  tropical  splenomegaly 
(kala-azar).  Diagnosis  was  made  by  the  finding  of  Leishmania  dono- 
vani in  the  material  obtained  by  splenic  puncture;  the  organisms  were 
cultivated  from  this  material  on  Nicolle's  modification  of  the  Novy- 
MacNeal  medium.  The  discovery  of  the  parasites  in  the  peripheral 
blood  is  usually  possible  only  in  the  late  stages  of  the  disease;  in  the 
early  stages  it  is  only  after  prolonged  search,  and  then  only  exception- 
ally, that  the  organisms  are  found.  The  authors  inoculated  a  dozen 
tubes  of  media  with  the  patient's  blood,  aflding  three  to  five  drops  to 
each  tube.  The  tubes  were  examined  every  eight  days,  and  after  one 
month  five  tubes  showed  a  growth  of  Leishmania  donovani.  The 
demonstration  of  viable  parasites  in  the  peripheral  circulation  is  of 
considerable  importance  because  of  the  possibility  of  the  transfer  of 
infection  by  blood-sucking  insects.  Novy  has  succeeded  in  cultivating 
the  organisms  from  the  blood  of  experimentally  infected  dogs,  but  the 
authors  have  been  unable  to  find  a  report  of  a  successful  culture  from 
human  cases. 


Hypercholesterinemia  and  its  Role  in  the  Production  of  Gall-stones. 
— According  to  Chauffard  and  his  pupil,  Grigaut  (Presse.  Med., 
xxi,  929  to  932),  whose  method  was  used  in  the  cholesterin 
determinations,  there  occurs  a  true  hypercholsterinemia  in  cases  of 
jaundice,  gall-stones,  typhoid  fever,  and  pregnancy.  In  typhoid  fever 
this  develops  after  the  febrile  period  and  becomes  maximum  at  about 


440  PROGRESS   OF   MEDICAL   SCIENCE 

the  seventh  month  of  pregnancy.  The  cause  in  these  conditions  is 
to  be  found  in  a  hyperactivity  of  the  Adrenals,  and  perhaps  in  the 
corpus  luteum  as  well.  It  is  clearly  recognized  that  typhoid  and 
pregnancy  are  potent  predisposing  causes  of  gall-stones,  an  essential 
condition  for  the  formation  of  which  is  an  excessive  blood  content 
in  cholesterin.  The  author  calls  attention  to  the  exogenous  or  dietetic 
origin  of  cholesterin,  since  this  has  some  therapeutic  importance,  and 
the  endogenous,  arising  mainly  from  the  adrenal  glands.  A  normal 
function  of  the  liver  is  to  rid  the  blood  of  a  certain  amount  of  cholesterin, 
this  being  excreted  in  the  bile  through  the  specific  activity  of  highly 
specialized  hepatic  cells,  which  may  further  convert  some  of  it  into 
solvents  for  cholesterin  itself,  namely  the  biliary  acids.  When  these 
cells  faU  in  their  normal  functioning,  as  in  cholelithiasis,  one  finds 
the  adrenals  unusually  deficient  in  cholesterin,  while  the  blood  contains 
an  increased  amount  and  the  bile  is  deficient  in  its  acid  content.  Since 
all  these  things  are  evidences  of  one  and  the  same  thing — hepatic 
insufficiency — one  may  attribute  the  formation  of  gall-stones  to  a 
specific  disturbance  of  certain  liver  cells. 


Experimental  Production  of  Pernicious  Anemia. — Abler  {Jour, 
of  Med.  Research,  xxviii,  199  to  226),  having  determined  that  the 
severe  anemia  caused  by  infections  with  Dibothriocephalus  latus 
is  due  to  the  presence  of  an  insoluble  fatty  acid  capable  of  pro- 
ducing hemolysis,  has  been  able  to  produce  the  blood  picture  of  perni- 
cious anemia  by  feeding  dogs  large  doses  of  insoluble  fatty  acids,  such 
as  olive  oil.  The  organism  normally  possesses  a  defensive  mechanism 
against  such  acids  in  the  shape  of  lymph  glands,  according  to  the 
author.  As  the  result  of  experiments  the  author  concludes  that  fatty 
acids  are  toxic  directly  in  proportion  to  their  insolubility.  Animals 
given  non-toxic  doses  over  a  long  period  of  time  showed  some  typical 
blood  crises  such  as  are  seen  in  pernicious  anemia.  The  simulataneous 
administration  of  suitable  amounts  of  quinine  protects  the  animals 
from  the  poisonous  effects  of  the  fats.  The  anemia  induced  is  essen- 
tially due  to  the  destructive  action  upon  the  circulating  red-blood  cells, 
for  in  the  earl\'  stages  at  least  the  bone-marrow  appears  to  be  stimu- 
lated so  that  high  red  counts  may  occur.  The  opinion  is  advanced 
that  the  hemolytic  substance  occurs  in  the  form  of  colloidal  particles 
the  effects  of  which  depend  probably  upon  the  relation  of  their  number 
to  that  of  the  red-blood  corpuscles. 


A  Contribution  to  the  Study  of  Cancer. — E.  Wkiss  (Doifsch.  mcd. 
U'ocli.,  191-1,  xl,  (id),  alludes  to  the  jiossibilitios  of  the  Abderhalden  test 
as  applied  to  the  diagnosis  of  cancer.  The  author  has  made  interest- 
ing observations  which  bear  on  the  diagnosis  of  gastric  cancer.  He 
finds  that  normal  individuals,  after  the  parenteral  administration  of 
anatomically  normal  gastric  mucosa,  develops  ferments  in  the  blood 
serum  specific  for  this  tissue.  Repeating  the  experiments  with  the 
sera  from  two  patients  suffering  with  cancer  of  the  stomach,  he  found 
that  there  was  a  failure  to  develop  these  ferments.  If  the  observations 
prove  correct  when  repeated  with  a  large  number  of  cases,  he  believes 
it  may  be  possible  to  apply  the  method  as  an  exact  dilVerential  diag- 
nostic aid. 
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Renal  Diabetes. — H.  Salomon  {Deutsch.  med.  Woch.,  1914,  xl,  217) 
prefers  the  name  diabetes  innocens  for  the  symptom-complex  usually 
desiganted  renal  diabetes.  Numerous  cases  have  come  under  the 
author's  observation  in  von  Xoorden's  clinic.  He  finds  that  the  con- 
dition can  remain  quite  stationary  for  as  long  as  ten  years;  that  it 
often  runs  in  families;  that  it  is  a  comparatively  common  disease; 
and  that  a  minority  of  the  cases  may  exhibit  an  increase  in  the  blood 
sugar.  The  clinical  picture  of  the  disease,  as  the  author  has  observed 
it,  is  briefly  as  follows:  There  is  a  harmless  glycosuria,  often  appearing 
on  brothers  and  sisters.  The  onset  is  usually  in  childhood,  even  in 
infancy.  A  well-marked  nervous  temperament  may  be  noted  in  those 
affected  with  the  disease.  The  sugar  in  the  urine  is  usually  below  1 
per  cent.,  though  occasionally  for  a  day  or  in  a  single  specimen  the 
percentage  may  be  considerably  higher.  Often  mental  excitement 
may  cause  an  increase.  The  condition  suggests  the  inability  of  the 
kidney  to  secrete  a  concentrated  urine,  as  in  diabetes  insipidus.  As  a 
rule  the  low  percentage  of  sugar  distinguishes  the  condition  from 
juvenile  diabetes  mellitus.  Generally  the  total  excretion  of  sugar 
\\ath  the  patient  on  a  mLxed  diet  does  not  exceed  12  gm.  daily.  The 
sugar  excretion  is  only  slightly  affected  by  putting  the  patient  on  a 
starch-free  diet.  Administration  of  100  gm.  glucose  on  a  fasting  stomach 
is  followed  by  the  excretion  of  not  more  than  10  per  cent,  of  this  amount, 
usually  only  1  to  7  per  cent.  At  the  same  time  the  blood  sugar  rises 
by  1  to  3  eg.  (0.01  to  0.03  per  cent.),  though  a  greater  increase  does  not 
invalidate  the  diagnosis.  Ordinarily  the  blood  sugar  is  present  in 
normal  amount  with  renal  diabetes,  though  there  may  be  a  hyper- 
glycemia. There  is  no  tendency  of  the  disease  to  progress.  In  some 
patients  there  may  be  a  marked  acetonuria  on  a  starch-free  diet; 
this  rapidly  vanishes  when  starch  is  added.  Except  for  the  nervous 
manifestations  the  patients  appear  to  be  normal  individuals,  and  are 
not  more  subject  than  the  normal  to  the  usual  complications  of  diabetes 
mellitus  (furunculosis,  neuritis,  etc.).  This  seems  to  hold  good  also 
for  diabetes  innocens  with  hyperglycemia.  Salomon  recommends  a 
diet  for  these  patients  containing  carbohydrate  equivalent  to  100  to 
200  gm.  white  bread,  but  after  the  condition  has  persisted  unchanged 
for  several  years  a  more  liberal  diet  may  be  allowed. 


I 


Further  Observations  on  the  Chemotherapy  of  Experimental  Try- 
panosome  Infections. — W.  Kolle,  O.  IL\RTocn,  and  W.  Schurmann 
{Deutsch.  vied.  Woch.,  1914,  xl,  212)  have  continued  their  observations 
on  the  treatment  of  experimental  trypanosorae  infections  with  antimony 
preparations.  As  in  their  earlier  work,  they  have  continued  to  obtain 
very  good  results  with  antimony  trioxide,  which  they  designate  "trix- 
idin."  Their  studies  show  that:  (1)  Therapia  sterilisans  by  means  of 
trixidin  can  be  accomplished  in  the  case  of  chronic  trypanosome  in- 
dections  of  large  animals.  (2)  In  cases  in  which  abscess  formation  has 
followed  the  intramuscular  injection  of  trixidin,  they  have  resorted 
to  intravenous  administration  of  antimony  trioxide  in  physiological 
salt  solution  with  success  (rabbits,  guinea-pigs).  (3)  A  permanent 
sterilization  of  dogs  suffering  with  chronic  dourine  infection  may  be 
accomplished  by  means  of  inunctions  with  antimony  preparations. 
The  most  potent  of  these  is   apparently   dimethylphenylpyrazolon- 
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antimony  trichloride  in  the  form  of  a  salve.  (4)  The  principles  of 
treatment  developed  by  the  authors,  i.  e.,  inunction,  or  intramuscular 
injection  of  water-insoluble  (depot-forming)  antimony  preparations, 
are  applicable  to  human  cases,  though  it  must  be  remembered  that 
subcutaneous  or  intramuscular  administration  is  likely  to  lead  to 
abscess  formation.  (5)  Antimony  trioxide  may  be  employed  in  col- 
loidal-like solution  intravenously,  at  least  in  small  animals.  In  this 
form  it  is  ver^-  active  therapeutically.  (6)  The  authors  hope  to  deter- 
mine whether  the  colloidal-like  solution  of  antimony  trioxide  can  be 
used  in  the  treatment  of  sleeping  sickness  of  man,  possibly  as  an 
adjuvant  to  inunctions. 


Loss  of  the  Hypophysis,  with  Fatal  Issue. — M.  Simmonds  (Deutsch. 
vied.  Woch.,  1914,  xl,  322)  reports  a  case  with  autopsy  findings.  The 
patient  was  a  woman,  aged  forty-six  years,  who  became  ill  with  severe 
puerperal  sepsis.  There  was  a  septic  necrosis  of  the  hypophysis,  the 
author  believes.  As  a  result  of  the  injury  to  this  important  organ  the 
following  symptoms  made  their  appearance:  menopause,  muscular 
weakness,  vertigo,  attacks  of  loss  of  consciousness,  anemia,  rapid  aging ; 
in  short,  "senium  precox."  The  part  of  the  gland  which  remained 
intact  doubtless  gradually  atrophied  in  the  connective  tissue  surround- 
ing it.  The  organ  became  absolutely  insufficient  and  the  patient  died 
in  coma.  At  autopsy  the  only  adequate  cause  of  death  to  be  found 
was  an  almost  total  loss  of  the  hypophysis. 


The  Blood  in  Hemophilia. — Howell  {Arch.  Int.  Med.,  1914,  xiii, 
p.  76  to  95).  After  describing  in  considerable  detail  the  methods  used 
in  the  preparation  and  estimation  of  antithrombin  and  prothrombin, 
Howell  gives  his  observations  made  upon  inidoubted  cases  of  hemo- 
philia, studied  over  a  period  of  two  years.  The  coagulation  time  was 
determined  by  aspirating  2  or  4  c.c.  of  blood  from  a  vein,  and  expelling 
it  at  once  into  carefully  cleaned  test-tubes:  by  this  method  the  normal 
coagulation  time  varies  between  twenty  and  forty  minutes,  the  end 
point  being  that  time  at  which  it  was  possible  to  invert  the  tube. 
Hemophilic  blood  coagulates  in  from  two  and  one-half  to  five  hours, 
provided  the  needle  of  the  syringe  enters  the  lumen  of  the  vein  on  the 
first  puncture.  This  great  retardation  of  the  normal  process  Howell 
believes  is  due  to  a  true  reduction  in  the  amount  of  prothrombin,  as  a 
result  of  which  the  antithrombin  content  is  relatively  greater  in  hemo- 
philic blood  than  in  the  normal  specimen  with  wiiich  it  is  controlled. 
This  peculiarity  of  the  lilood  can  be  readily  tested  for  clinically  by 
first  oxalating  the  blood,  which  is  then  centrifugalizcd  to  secure  a 
clear  plasma.  If  on  adiMng  to  this  plasma  a  suitable  amount  of  calcium 
chloride,  coagulation  is  delayed  beyond  nine  to  twelve  minutes,  one 
may  reasonably  suspect  the  existence  of  a  hemophilic  condition  of  that 
particular  blood.  Howell  presents  clearly  his  arguments  against  the 
numerous  theories  advanced  by  Morawitz,  Wright,  Wolf-Sahle,  and 
others,  which  attempt  to  attribute  the  delayed  coagulation  time  to 
deficiencies  in  thrombokinase,  calcium,  thrombozym,  etc.,  and  con- 
clud(\s  by  defining  hemophilia  as  "a  conditioTi  limited  to  the  male  in 
which  the  coagulation  time  is  nnirkedly  j)rolong(Ml  in  c(Misc(inence  of  a 
deficiency  in  the  amount  of  contained  prothrombin,  with  the  additional 
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characteristic  that  the  defect  is  transmissible  by  heredity  in  accordance 
with  the  so-called  law  of  Xasse. "  Though  the  ultimate  cause  is  not 
certain  the  most  likely  one  is  that  there  exists  some  functional  change 
in  the  blood  platelets,  since  these  appear  to  be  the  source  of  prothrom- 
bin. In  studies  upon  thrombosis,  Howell  finds  here  the  evidences  of 
diminution  in  the  antithrombin  content  of  the  plasma,  prothrombin 
being  normal,  while  in  the  so-called  hemorrhagic  conditions  both  of 
these  constituents  show  no  variations  from  the  normal. 


The  Surgical  Treatment  ( Splenectomy)  of  Diseases  of  the  Blood. — 
R.  Mi'HSAM  {Deidsch.  vied.  Woch.,  1914,  xl,  377)  lias  had  considerable 
experience  with  splenectomy  in  diseases  of  the  blood.  He  reviews 
his  own  cases,  together  with  those  reported  in  the  literature.  He  finds 
that:  (1)  Splenectomy  is  indicated  in  infectious  diseases,  such  as 
tj'phoid  and  sepsis,  only  in  case  of  spontaneous  rupture  of  the  spleen. 
(2)  In  malaria  splenectomy  has  no  effect  on  the  disease.  It  is  indicated 
here  only  where  there  is  danger  of  twisting,  in  the  case  of  wandering 
spleen,  or  in  the  rare  instances  where  rupture  occurs.  (3)  In  leukemia 
extirpation  of  the  spleen  is  contra-indicated.  (4)  In  Banti's  disease 
splenectomy  if  performed  at  the  right  time  may  result  in  a  cure.  Even 
in  the  third  stage,  splenectomy  combined  with  a  Talma  operation  may 
bring  about  a  cure.  (5)  Severe  cases  of  anemia  splenica  infantum 
may  be  saved  by  splenectomy.  (6)  In  hemolytic  icterus  extirpation 
of  the  spleen  seems  to  have  had  a  very  beneficial  effect  in  a  number  of 
cases.  (7)  A  considerable  number  of  cases  of  pernicious  anemia  have 
been  improved  by  splenectomy.  In  other  instances  the  operation 
seems  to  have  had  no  eiTect.  The  indications  for  operation  are  as  yet 
uncertain.  Caution  should  be  exercised  if  there  is  any  tendency  to 
bleed. 


The  Diagnosis  of  Uremia  by  Means  of  Indican  Determinations  in 
the  Blood-serum,  Exudates,  and  Transudates. — G.  Dorxer  {Deidsch. 
Archiv  f.  klin.  Med.,  1914,  cxiii,  342)  has  studied  the  indican  of  the 
blood  and  other  body  fluids  in  nephritics  with  uremic  symptoms  and 
in  other  patients  with  convulsions,  following  the  suggestion  of  Ober- 
meyer  and  Popper,  who  believed  they  had  established  the  fact  that  a 
marked  increase  of  the  pigment  in  the  blood  is  practically  diagnostic 
of  uremia.  The  technique  was  as  follows :  10  to  20  c.c.  of  blood  obtained 
by  venesection  or  syringe  were  precipitated  with  five  times  the  volume 
of  95  per  cent,  alcohol  and  filtered.  The  filtrate  was  evaporated  and 
the  residue  taken  up  in  water.  This  was  precipitated  by  the  addition 
of  two  to  three  drops  of  lead  acetate  solution,  filtered  and  made  up  to 
10  c.c.  by  the  addition  of  water.  A  like  amount  of  Obermeyer's  solu- 
tion was  then  added.  The  mixture  was  shaken  in  a  water-bath  with 
1  c.c.  of  chloroform.  A  more  or  less  intense  blue  color  in  the  chloro- 
form indicates  a  positive  test.  Dorner  studied  26  patients;  7  of  these 
had  well-marked  uremic  symptoms  and  2  suspected  uremia.  His 
conclusions  were:  (1)  The  presence  of  indican  in  the  l^lood  in  large 
quantity  is  characteristic  of  outspoken  uremia.  (2)  When  indican  is 
present  in  the  blood  in  considerable  amount  it  is  also  found  in  pleural 
exudate  and  anasarca  fluid,  but  not  in  the  spinal  fluid.  (3)  Xo  toxic 
effect  can  be  attributed  to  the  indican  in  uremia.     (4)  In  uremia  due 
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to  lack  of  kidney  tissue  (cystic  kidney  autopsy)  indicanemia  may  be 
absent.  (5)  With  marked  indicanuria  without  disease  of  the  kidneys, 
indican  is  not  found  in  the  blood-serum  in  large  amount.  (6)  It  is 
not  certain  that  the  urinary  indican  is  formed  in  the  liver.  It  is  quite 
possible,  Dorner  believes,  that  the  kidneys  are  concerned  in  its  forma- 
tion. (7)  The  appearance  of  indican  in  the  blood  or  transudates  is 
a  sign  of  approaching  exitus,  as  a  rule.  However,  patients  with  a  small 
amount  of  indican  in  the  body  fluids  may  improve. 


On  the  Use  of  Salvarsan-copper. — G.  Baermann  (Mi'mch.  vied. 
Woch.,  1914,  Ixi,  1)  reports  his  results  in  treating  45  patients  suffering 
with  amebic  dysentery,  frambesia,  and  malaria  vdth  Ehrlich's  new 
compound,  which  for  brevity's  sake  is  called  K3.  The  number  of  cases 
treated  is  small  and  permits  of  no  definite  conclusions,  but  the  results 
seem  to  show  that  the  compound  is  a  very  active  one.  The  drug  may 
be  given  in  0.1  gm.  dose  on  each  of  three  successive  days,  or  0.15  gm. 
on  two  days.  The  latter  is  the  maximal  dose.  Baermann  found  that 
the  drug  was  entirely  useless  in  the  treatment  of  amebic  dysentery. 
In  frambesia  it  is  markedly  spirocheticidal.  Baermann's  impression 
is  that  it  is  more  active  in  this  disease  than  salvarsan.  In  1  case  of 
quartan  malaria  with  schizonts  and  free  gametes  the  parasites  dis- 
appeared from  the  blood.  In  4  cases  of  tertian  fever  with  schizonts 
and  gametes  no  parasites  had  been  found  two  months  after  treatment. 
In  2  cases  of  pernicious  malaria,  with  rings  but  no  gametes,  cure  resulted 
(no  parasites  after  two  months).  In  cases  of  pernicious  malaria  with 
crescents  the  latter  were  unaffected,  though  the  schizonts  were  de- 
stroyed. In  1  case  of  leprosy  there  was  apparent  improvement  follow- 
ing the  treatment.  Baermann  plans  to  continue  his  study  and  considers 
the  results  with  frambesia  and  malaria  very  encouraging. 


A  Standard  Antigen  for  the  Wassermann  Reaction. — C.  W.  Field 
{Arch.  Int.  Med.,  1914,  xiii,  790).  The  antigen  herewith  described 
has  been  subjected  to  exhaustive  study  at  the  Bellevue  Hospital  dur- 
ing the  past  six  months,  and  has  been  tried  over  a  series  of  5000  cases. 
The  antigen  consists  of  an  alcoholic  extract  of  guinea-pigs'  hearts, 
half  saturated  with  cholesterin.  It  is  prepared  as  follows:  300  grams 
of  guinea-pigs'  hearts  are  extracted  with  3  liters  of  absolute  alcohol 
at  37°  C.  for  two  weeks.  To  one-half  of  the  filtrate  cholesterin  is 
then  added  in  excess  and  after  having  stayed  in  the  incubator  over 
night  the  solution  is  exposed  to  a  constant  temperature  of  16°  C. 
for  three  hours  in  order  to  throw  down  the  excess  of  cholesterin.  The 
solution  is  now  filtered  and  is  then  added  to  an  equal  volume  of  the 
original  alcoholic  extract;  20  c.c.  of  this  mixture  are  then  evaporated 
to  dryness  at  5G°  (\,  desiccated  over  sulphuric  acid  for  twenty-four 
hours,  and  then  weighed.  In  this  way  is  determined  just  wljat  the 
total  lipoid-cholestcrin  concentration  of  this  alcoholic  solution  is. 
For  fliluting.  enough  of  the  alcoholic  extract  is  addetl  to  normal  salt 
solution  sufficient  to  make  the  concentration  of  the  lipoids  and  cho- 
lesterin equal  to  0.1  nig.  per  cubic  centimeter;  five  different  antigens 
made  in  this  manner  have  been  remarkably  constant  in  their  total 
lipoid  concentration  as  well  as  in  their  anticomplementary  and  antigenic 
values. 
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The  Diagnosis  of  Acquired  Diverticulum  of  the  Large  Intestine 
and  Sigmoid  Diverticulitis.— De  Qervain  {Deut.  Ztschr.  f.  Chir.,  1912, 
cxxviii,  67)  made  a  study  of  this  subject  based  upon  three  cases  of 
sigmoid  diverticulitis.  In  the  first,  an  acute  case,  the  diagnosis  was 
made  at  operation.  In  the  second,  a  chronic  case,  the  diagnosis  was 
made  before  operation.  The  third  case,  acute,  was  seen  by  an  assistant 
in  his  absence.  When  in  an  old  patient  acute  or  chronic  disturbances 
develop  in  the  region  of  the  sigmoid  flexure  the  possibility  of  diver- 
ticulitis should  be  considered,  more  particularly  when  the  signs  of 
of  acute  peritoneal  irritation  and  pain  in  the  left  side  of  the  pelvis  are 
present.  The  diagnosis  is  made  certain  with  the  aid  of  the  rectoscope 
if  one  succeeds  in  passing  it  high  enough.  Since  the  employment  of 
force  is  forbidden  the  examination  is  often  unsuccessful.  Moreo\'er, 
peritonitis  or  a  suspicion  of  abscess  will  exclude  this  method  of  examina- 
tion. In  diverticulitis  the  .r-rays  can  show  only  the  signs  of  a  diver- 
ticulitis by  the  fault}-  filling  of  the  sigmoid  flexure.  The  proof  of  the 
filling  of  the  diverticulum,  after  partial  evacuation  of  the  bismuth 
injection,  is  of  value  in  the  diagnosis  by  the  .r-ray.  This  method  of 
examination  of  the  remains  of  the  bismugh  injection  permits  one  to 
recognize,  generally,  pathological  conditions  of  the  large  intestine 
which  can  not  be  recognized  either  by  the  administration  of  the  bis- 
muth b}'  mouth  nor  l)y  the  ordinary  bismuth  injection.  The  functional 
.T-ray  examination,  that  js,  the  administration  of  the  bismuth  by  mouth, 
in  diverticulum  disease,  gi\es  a  moderately  distinctive  picture,  only 
when  the  feces  reach  the  rectum  in  a  more  or  less  fluid  condition. 
When  the  feces  are  firm,  the  diverticulum  does  not  show  clearly,  and 
can  give  rise  to  error. 


The  Influence  of  the  X-rays  on  the  Formation  of  Callus. — Salvetti 
{Deut.  Ztschr.  f.  Chir.,  1914,  cxxviii,  130)  nuule  experimental  inves- 
tigations on  rabbits  to  show  the  influence  of  the  x-ra^s  on  bone  healing. 
He  concludes  that  they  produce  an  irritation  on  broken  bone.  At 
first,  this  interferes  with  the  formation  of  callus  by  the  production  of 
a  large  number  of  cartilage  cells  and  favors  their  greater  persistence. 
This  interferes  with  the  transformation  into  the  osteoblastic  tissue, 
and  is  a  cause  of  the  weakening  of  its  support.     The  latter  effect  of 
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the  irritation  of  the  a;-rays  upon  the  healing  of  fractures — upon  the 
deposition  of  lime  salts  in  the  bone  cells — is  not  so  detrimental.  This 
effect  is  not,  in  Salvetti's  opinion,  dependent  upon  the  other  two  (the 
greater  production  of  cartilage  cells  and  their  lack  of  firmness),  but 
is  due  to  special  factors  brought  about  by  the  .r-ray,  which  favors  the 
greater  accumulation  of  lime  salts.  Morpulgo,  from  his  exact  and 
numerous  experiments,  is  positive  that  the  calcifying  function  of  the 
cartilage  cells  are  in  accord  with  those  demonstrated  for  anabolic 
and  katabolic  processes  of  other  substances  (fat  glycogen).  Salvetti 
believes  that  if  the  fracture  is  exposed  to  the  .r-rays  in  the  later  stages 
of  consolidation,  a  more  effective  deposition  of  lime  salts  occurs.  In 
this  way  we  can  obtain  a  sure  advantage  from  this  property  of  the 
a;-ray,  in  the  healing  of  fractures,  especially  in  fractures  with  faulty 
or  delayed  consolidation. 


lodin  Vaporization  in  the  Treatment  of  Tuberculous  Cystitis. — 
NoRMAXD  {Jour.  d'Urolog.,  1914,  v,  271)  introduces  into  tuberculous 
bladders,  the  vapor  of  nascent  iodine  by  a  special  apparatus.  It  was 
employed  in  twenty-four  cases  and  is  indicated,  particularly,  in  tuber- 
culous cystitis  or  tuberculous  bladders  after  removal  of  a  tuberculous 
kidney.  It  will  give  equally  encouraging  results  in  cases  in  which 
bilateral  renal  and  pulmonary  lesions  or  any  other  tuberculous  focus 
contra-indicate  nephrectomy.  It  should  not  be  employed  in  acute 
attacks  of  reno-vesical  tuberculosis  or  general  tuberculosis,  for  a  time  at 
least.  Normand  has  tried  to  demonstrate  the  value  of  iodin  vaporization 
and  to  give  its  exact  indications.  On  the  other  hand  he  has  tried  to 
overcome  the  causes  of  error  in  the  technique  of  its  application  and  to 
avoid  the  painful  reactions  Avhich  constitute  the  most  serious  objection 
raised  against  the  method.  It  is  not  claimed  to  be  a  panacea  against 
tuberculous  cystitis,  but  he  believes  it  is  the  most  valuable  therapeutic 
agent  we  have  for  this  affection.  If  the  cures  are  not  more  frequent, 
if  he  finds  it  impossible  to  certify  that  the  cures  are  permanent,  he  can, 
at  least,  say  that  there  follows  a  general  improvement  and  relief,  and 
that  the  method  is  not  accompanied  by  any  danger  if  it  is  administered 
carefully.  When  one  considers  the  agony  which  these  poor  patients 
experience,  whose  existence  is  rendered  almost  intolerable  by  the 
frequent  and  painful  micturition  which  interrupts  sleep  and  causes 
a  serious  drain  on  the  nervous  system,  the  relief  afforded  by  iodine 
vaporization  becomes  very  important. 


Prostatism. — Wade  {Annals  of  Surgery,  1914,  lix,  321)  presents  a 
very  va]ual)le  study  of  this  subject.  He  says  that  three  outstanding 
diseases  lead  to  prostatism :  (1)  Prostatic  hypertrophy  or  chronic  lobular 
prostatitis;  (2)  prostatic  fibrosis  or  chronic  interstitial  prostatitis;  (3) 
prostatic  carcinoma.  The  first  is  by  far  the  commonest  cause  (82  per 
cent,  of  specimens  examined).  Chronic  lobular  j^rostatitis  is  a  senile 
liyperi)lasia,  an  aberrant  overgrowth  of  tissue,  not  an  independent  new 
growth  l)ut  liable  to  develoj)  into  the  same.  Chronic  lobular  prostatitis 
usually  produces  prostatic  hypertrophy.  It  virtually  always  develops 
in  the  middle  lobe  and  is  almost  uniformly  confined  to  the  middle  and 
lateral  lobes.  The  gland,  in  consequence,  undergoer.  cJianges  that 
usually  permit  its  easy  removal  by  suprapubic  prostatectomy.    Chronic 
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lobular  prostatitis  may  develop  in  and  be  confined  to  the  anterior  lobe. 
He  observed  it  in  one  case.  It  may  cause  prostatism  without  enlarge- 
ment of  the  organ,  intravesical  herniation  or  complete  false  capsule 
formation.  In  these  suprapubic  prostatectomy  is  difficult  and  dan- 
gerous. Its  success  depends  on  the  presence  of  advanced  hypertrophy 
due  to  chronic  lobular  prostatitis.  The  recognition  of  this  clinically 
is  frequently  very  difficult.  In  the  advanced  type  the  urinary  tract 
and  general  health  have  usually  suffered  serious  damage  from  the 
disease.  It  is  therefore  justifiable  to  delay  operation  in  an  early  case 
of  chronic  lobular  prostatitis  in  order  to  permit  of  the  gland  under- 
going those  hypertrophic  changes  that  facilitate  its  easy  removal  by 
suprapubic  prostatectomy.  The  mortality  attending  suprapubic 
prostatectomy  is  mainly  due  to  the  impaired  health  of  the  patient 
prior  to  operation.  The  actual  cause  of  death  in  such  cases  is  usually 
a  local  infection  arising  out  of  the  wound  inflicted.  The  operation  of 
prostatectomy  by  blind  eneucleation  is  unsuitable  in  cases  of  pros- 
tatism due  to  other  causes  than  advanced  chronic  lobular  prostatitis. 
Perineal  prostatectomy  is  a  most  suitable  operation  for  such  cases. 
Perineal  prostatecomy  permits  the  removal  of  the  disease  when  its 
presence  is  diagnosed  in  all  cases.  It  is,  therefore,  at  present  the  opera- 
tion that  offers  the  best  prospect  of  further  advance  in  the  treatment 
of  prostatism.  For  its  successful  performance  an  accurate  knowledge 
of  the  anatomical  structure  and  relationships  of  the  prostate  is  neces- 
sary as  well  as  an  understanding  of  the  pathology  of  the  disease.  The 
suprapubic  transvesical  route  by  \'isual  dissection  offers  the  prospect 
of  developing  into  a  method  of  treating  prostatism  that  may  ultimately 
warrant  its  adoption  in  a  large  number  of  cases.  Chronic  interstitial 
prostatitis  is  best  treated  by  division  and  removal  of  the  constriction 
l)y  the  transurethral  route.  Prostatic  carcinoma  may  be  in  an  early 
case  clinically  indistinguishable  from  hypertrophy  due  to  chronic 
lobular  prostatitis.  This  fact  is  therefore  a  further  reason  for  early 
operation  in  all  such  cases.  Prostatic  carcinoma  when  recognized 
clinically  may  be  successfully  treated  by  excision  of  the  gland  in  suit- 
able cases. 


Operative  Intervention  in  Cystic  Disease  of  the  Kidneys. — Mick,\m- 
EWSKi  (Jour,  d'  Urolog.,  1914,  v,  603)  says  that  because  cystic  degen- 
eration of  the  kidney  is'usually  bilateral  the  treatment  should  be  con- 
sidered as  palliative  and  not  curative.  It  is  indicated  in  intolerable 
pain,  suppuration  of  the  cyst,  persistent  hematuria,  hydronephrosis, 
displacement  of  the  kidney,  and  anuria.  The  function  of  the  supposedly 
good  kidney  should  be  proved  to  be  good  by  catheterization  of  the 
ureters  and  examination  of  the  urine  from  each  kidney.  If  the  function 
of  one  kidney  is  good,  one  is  justified  in  doing  a  nephrectomy.  In 
cases  with  complications,  as  suppuration  of  the  cyst,  impossibility  of 
fixing  a  movable  kidney,  or  very  abundant  and  persistent  hematuria, 
no  other  method  of  treatment  is  to  be  employed.  If  the  kidney  supposed 
to  be  damaged  is  considered  incapable  of  performing  the  whole  urinary 
function,  or  if  the  kidneys  are  simply  polycystic,  conservative  opera- 
tions are  indicated.  In  case  of  a  suppurating  kidney,  nephrectomy  alone 
can  be  employed,  but  it  should  be  done  only  if  it  is  absolutely  necessary. 
It  should  never  be  done  in  the  presence  of  anuria.     If  there  is  a  dis- 
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placed,  large  movable  kidney,  nephropexy  should  be  done  and  at  the 
same  time  decapsulation  with  excision  of  the  cysts.  In  all  other  cysts, 
punctm*es  and  incisions  of  the  cysts  should  be  rejected,  and  the  pref- 
erence given  to  partial  nephrectomy  or,  better  still,  decapsulation  with 
excision  of  all  the  cysts. 


A  New  Symptom  of  Fracture  of  the  Patella,  with  a  Contribution  to 
the  Treatment. — Dreyer  [Zentralbl.  f.  Chir.,  1914,  xli,  931)  calls 
attention  to  an  interesting  observation  in  a  case  of  fracture  of  the 
patella  with  a  considerable  separation  of  the  fragments.  He  applied 
an  extension  apparatus  with  adhesive  strips  on  the  Buck  principle. 
The  adliesive  strips  were  applied  only  from  the  thigh  down  to  the  knee, 
but  not  over  the  line  of  fracture,  so  that  the  traction  was  applied  only 
to  the  thigh  and  upper  fragment  of  the  patella.  He  found  that  with 
active  traction  the  patient  could  raise  the  whole  limb,  extended  at  the 
knee,  but  this  was  impossible  as  soon  as  the  traction  was  removed. 
This  proved  that  the  lateral  expansions  of  the  quadriceps  aponeurosis 
at  the  knee  were  not  torn,  as  one  would  have  supposed  them  to  have 
been  torn  in  an  ordinary  clinical  examination.  The  fracture  was 
treated  conservatively  with  this  traction  apparatus  in  action.  After 
twenty-eight  days,  with  the  knee  fixed  for  precaution,  the  patient 
could  walk  about.  Eight  weeks  after  admission  he  could  flex  the  knee 
to  an  angle  of  40  degrees,  could  raise  the  whole  limb  fully  extended  at 
the  knee,  and  could  walk  up  and  down  steps  without  support.  The 
Roentgen  ray  showed  that  the  separation  of  1  cm.  at  the  time  of  fracture 
had  been  reduced  to  2  mm.,  and  the  clinical  examination  showed  firm 
bony  union.  Dreyer  believes  that  with  the  aid  of  this  symptom 
(desscribed  above)  we  can  diagnose  the  preservation  of  the  lateral 
expansions  of  the  quadriceps  aponeurosis  and  thus  decide  between  the 
cases  which  must  be  operated  on  and  those  which  may  be  treated 
conservatively. 


The  Technique  of  Gastrectomy. — Finsterer  {Deutsch.  Ztschr.  f. 
Chir.,  1914,  cxxviii,  564)  says  that  in  all  cases  of  carcinoma  and  very 
small  tumors  near  the  pylorus  all  of  the  lesser  curvature  of  the  stomach 
to  the  esophagus  should  be  excised  in  order  to  remove  the  whole  lymph- 
node  region  of  the  lesser  omentum.  The  anastomosis  between  the 
stomach  and  duodenum  should  be  made  by  lateral  implantation  of 
the  first  loop  of  the  jejunum  as  clo.se  as  possible  to  the  plica  duodcno- 
jejunalis.  liy  suturing  the  edges  of  the  opening  in  the  mesocolon  to  tlie 
gastric  stump  the  anastomosis  itself  is  made  to  sink  into  the  free  peri- 
toneal cavity.  For  the  closure  of  the  duodenum  it  is  sufficient  to  ligate 
the  crushed  stump  and  invert  it  by  a  purse-string  suture.  When  the 
carcinoma  encroaches  upon  the  right  wall  of  the  esophagus  the  suture 
of  the  latter  ran  be  secured  by  surrounding  it,  as  by  a  wrist-band,  with 
folds  of  the  fundus  of  the  stomach.  Whether  a  carcinoma  is  operable 
or  not,  it  can  be  decided  only  by  an  exploratory  laparotomy  and  a 
persistent  elfort  at  niobiMzing  the  tumor,  since  the  latter  can  become 
fixed  by  old  inflammatory  adhesions.  The  enlargement  of  the  regional 
lymph  nodes  up  to  the  esophagus  does  not  contra-indicate  resection, 
because  the  nodes  on  the  one  hand  are  not  of  necessity  carcinomatous 
and  on  the  otlier  hand  by  this  method  can  be  completely  removed. 
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An  exact  cleaning  out  of  all  the  regional  lymph  nodes  is  to  be  done. 
Resection  is  justifiable  as  a  palliative  operation,  since  the  removal  of 
the  foul  and  bleeding  tumor  can  lead  to  a  more  easy  antl  rapid  im- 
provement of  the  patient  than  can  a  gastro-enterostomy.  It  will  pro- 
vide an  undisturbed  gastro-intestinal  function,  while  in  advanced 
cases  the  gastro-enterostomy  opening  will  soon  be  involved  in  the 
growth. 


Arthritis  of  the  Acromioclavicular  Joint  as  an  Important  Feature 
in  the  Pathology  of  Obscure  Shoulder  Injuries. — Sievers  (Deutsch. 
Ztschr.  f.  Chir.,  1914,  cxxix,  583),  in  the  Trendelenburg  Festschrift 
number,  calls  attention  to  the  importance  of  the  acromioclavicular 
joint  in  the  movements  of  the  arm  and  shoulder.  It  is  frequently 
affected  in  obscure  shoulder  injuries,  which  are  due  either  to  falls 
on  the  shoulder  or  to  force  transmitted  from  the  elbow  or  hand.  These 
traumata  give  rise  to  degenerative  inflammatory  affections  of  this  joint, 
which  are  demonstrable  by  the  Roentgen  rays  in  the  form  of  acute  or 
chronic  arthritis  of  this  joint.  It  may  be  associated  with  fracture  of 
the  acromial  end  of  the  clavicle.  The  condition  may  exist  alone  or  be 
combined  with  other  traumatic  affections  of  the  shoulder-girdle  or 
shoulder-joint.  The  diagnosis  rests  chiefly  upon  the  disturbance  of 
the  functions  of  the  joint,  especially  of  its  movements.  Often  there 
will  be  symptoms  localized  to  the  joint,  consisting  in  demonstrable 
changes  in  the  joint  and  subjective  disturbances.  The  Roentgen  rays 
should  be  employed  in  every  case  and  a  roentgenogram  of  each  shoulder 
should  be  taken  for  comparison.  The  condition  causes  severe  pain  and 
disturbance  of  movements  and  long-continued  inability  to  work. 
The  acute  form  should  be  treated  by  rest  and  novocain  injections  into 
and  around  the  joint.  The  chronic  form,  in  many  cases,  will  resist  the 
usual  therapeutic  measures.  After  a  sufficiently  persistent  trial  of  these, 
without  success,  resection  of  the  acromioclavicular  joint  with  im- 
plantation of  a  fatty  flap  between  the  ends  of  the  bones  will  give  a 
satisfactory  result.  The  operation  should  aim  at  mobilization  and  not 
at  ankylosis  of  the  joint. 


Original  Surgical  Uses  of  the  Bone  Graft. — Albee  (Surg.,  Gynec, 
and  Obst.,  1914,  xviii,  699)  says  that  his  experience  as  to  the  trust- 
worthiness of  the  bone  graft,  as  a  surgical  agent,  when  taken  with  its 
enveloping  membranes  (periosteum  and  endosteum)  and  contacted 
with  bone,  has  been  borne  out  by  Murphy,  McWilliams,  and  others, 
who  have  obtained  practically  100  per  cent,  of  successes.  In  his  last 
100  cases  the  successes  have  been  100  per  cent.  The  endosteum, 
marrow  substance,  and  periosteum  should  be  included  in  the  graft, 
as  they  play  a  most  important  role  in  aiding  to  establish  an  early  and 
sufficient  blood-supply  from  the  recipient  tissues  to  the  cortical  part 
of  the  graft.  The  endosteum  is  also  actively  osteogenetic  as  well  as 
the  inner  layer  of  the  true  periosteum.  A  rapid  and  complete  union 
between  graft  and  recipient  bone  should  in  many  cases  be  enhanced 
by  the  interposition  of  numerous  small  grafts  in  which  the  periosteum 
may  be  disregarded  because  of  the  easy  access  of  blood-supply  to  their 
interior  osteoblasts.  These  coalesce  with  each  other  and  with  the 
recipient  bones  and  the  large  graft.    The  living  bone  graft  has  certain 
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bacteria-resisting  properties,  as  evidenced  by  two  of  his  animal  experi- 
mental cases  where  sepsis  occurred  and  parts  of  each  graft  became  united 
to  the  recipient  bones,  while  the  rest  of  the  transplant  succumbed  to 
the  infection  and  requestrated.  The  bone  graft  apparently  acts  always 
as  a  stimulus  to  osteogenesis  to  the  bone  into  which  it  is  ingrafted  or 
contacted.  The  bone  graft  when  well  contacted  becomes  immediately 
adherent  to  the  recipient  bone  by  newly  formed  tissue,  which  changes 
to  solid  bone  within  four  weeks'  time.  This  together  with  its  bacteria- 
resisting  property  strongly  favors,  in  Albee's  opinion,  the  substitution 
when  feasible  of  the  bone  graft  in  place  of  all  metal  internal  splints, 
especially  when  it  is  appreciated  that  metal  has  the  opposite  effect 
to  the  graft,  in  that  it  inhibits  callous  formation,  produces  bone  absorp- 
tion, and  favors  infection.  The  dowel,  the  inlay,  and  wedge  bone  graft 
afford  a  means  of  repairing  and  remodelling  the  skeleton  which  the 
surgeon  has  not  hitherto  possessed. 


THERAPEUTICS 


UNDER   THE    CHARGE    OF 

SAMUEL  W.   LAMBERT,  M.D., 

PEOFESSOH    OF    APPLIED    THERAPEUTICS    IN    THE    COLLEGE    OF    PHYSICIANS 
AND    SURGEONS,    COLUMBIA    UNIVERSITY,    NEW    YORK. 


The  Treatment  of  Uterine  Carcinoma  with  Cancerous  Ascitic  Fluid. — 
Green  and  Kourad  {Boston  Med.  and  Surg.  Jour.,  1914,  clxx,  352), 
reports  6  cases  of  inoperable  uterine  carcinoma  treated  by  subcutaneous 
injections  of  cancerous  ascitic  fluid.  The  authors  were  led  to  try  this 
method  of  treatment  because  of  the  occasional  relief  from  pain  and  the 
temporary  retardation  of  growth  that  had  been  observed  following 
similar  treatment  by  Hodenpyl  and  Risley.  An  abundance  of  such 
fluid  was  obtained  from  one  of  the  cases,  and  with  this  fluid  autogenous 
inoculations  were  made  in  her  case  and  heterogenous  in  five  other 
patients.  The  treatment  was  continued  in  some  instances  over  a 
period  of  four  months.  The  reporting  of  this  series  of  cases  has  been 
delayed  for  two  years,  in  order  to  determine  as  far  as  possible  whether 
the  results  obtained  were  permanent.  These  cases  all  showed  a  slight 
and  irregular  elevation  of  temperature,  which,  however,  bore  no  apparent 
relation  to  the  injections  of  cancerous  ascitic  fluid,  but  seemed  rather 
to  be  due  to  septic  absorption  from  the  ulcerating  surface  of  the  cancer. 
The  results  obtained  correspond  with  those  obtained  by  Risley  at  the 
Massachusetts  General  Hospital.  Three  cases  gave  no  apparent 
reaction;  two  patients,  according  to  their  own  statement,  were  re- 
lieved of  pain  and  improved  in  general  physical  conilition;  the  third 
showed  an  apparent  temporary  relief  of  pain,  and  the  tumor  sloughed, 
apparently  as  a  result  of  the  treatment,  as  evidenced  by  the  passage 
of  necrotic  tissue  per  vagina.  Four  of  the  patients  died  of  the  disease 
and  apparently  without  retardation.  Two  others  were  discharged 
and  lost  to  observation.    The  authors  believe  that  these  injections  have 
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a  beneficial  effect,  but  whether  this  effect  is  due  simply  to  a  serum 
isotonic  with  the  blood  and  acting  as  a  stimulant  or  whether  the 
action  is  specific  remains  still  to  be  proven.  Patients  uith  extensive 
cancer  are  usually  cachectic  and  ill-nourished,  and  therefore  it  is  easy 
to  conceive  that  the  injection  of  a  highly  nutritive  fluid  would  have  a 
stimulating  effect  and  aid  in  improving  the  general  condition  and  thus 
probably  add  to  the  resistance  against  the  cancer.  The  authors  are  of 
the  opinion  that  the  action  of  such  serum  is  slight,  temporary,  and 
shows  little  or  no  specificity. 


The  Influence  of  Calcium  Chloride  on  Diuresis  in  Chronic  Nephritis. 
Arxoldi  and  Bruckner)  Ztschr.  f.  Idin.  Med.,  1914,  Ixxix,  300) 
give  their  tabulated  findings  that  show  that  calcium  chlorid  in  small 
doses  is  able  to  cause  considerable  diuresis  in  chronic  nephritis.  This 
effect  was  especially  observed  in  cases  of  nephritis  associated  with 
edema  and  scanty  albuminous  urine.  In  nrder  to  secure  the  maximum 
diuretic  action  of  calcium  chloride,  they  advise  that  the  intake  of  fluids 
should  be  moderate,  not  over  26  c.c.  per  kilogram  of  body  weight. 
The  excretion  of  albumin  was  not  appreciably  influenced  in  3  cases, 
in  5  cases  the  amount  of  albumin  was  more  or  less  diminished  and 
in  no  case  was  the  albumin  increased  bv  the  treatment. 


Artificial  Pneumothorax. — Schaie  (Joiir.  Amer.  Med.  Assoc,  1914 
Ixii,  900)  reports  45  cases  of  pulmonary  tuberculosis  in  which  the 
induction  of  artificial  pneumothorax  was  attempted  for  therapeutic 
purposes.  A  complete  pneumothorax  was  obtained  in  21  cases  and  a 
partial  penumothorax  in  IS  cases,  while  in  6  cases  the  attempt  resulted 
in  failure;  8  cases  have  given  brilliant  results.  In  cases  with  high 
fever  the  results  have  been  most  striking.  Previously  in  all  these 
cases  there  has  been  persistent  fever  for  periods  varying  from  three  to 
eight  months,  and  the  patients  had  suffered  from  great  loss  of  weight, 
chills,  and  sweats.  In  all  of  this  group  the  temperature  has  remained 
low  or  normal  since  the  induction  of  the  pneumothorax,  a  length  of 
time  now  varying  from  six  months  to  one  year.  In  3  other  instances, 
active  and  advancing  processes  have  been  arrested;  7  cases  of  hemor- 
rhage were  treated,  but  in  one  of  these  cases  the  attempt  to  produce 
a  pneumothorax  was  unsuccessful;  4  patients  have  had  no  recurrence 
of  their  hemoptysis  during  periods  varying  from  six  months  to  a  year. 
In  one  patient  the  result  was  partially  successful,  as  the  patient  has 
only  occasionally  spit  blood  since  the  operation.  Another  case  has 
been  treated  too  recently  to  know  what  the  results  will  be.  It  was 
noted  that  in  8  cases  there  Avas  an  increase  in  the  signs  in  the  untreated 
lung;  5  of  these  had  shown  a  slight  tuberculous  involvement  in  the 
other  lung  when  treatment  was  begun;  the  rest  apparently  developed 
entirely  new  processes 


The  Technique  and  Action  of  Subcutaneous  Injection  of  Neosal- 
varsan. — Wechselma.nx  and  Eicke  (Munch,  med.  Woch.,  1914,  Ixi, 
535)  advise  the  more  frequent  use  of  neosalvarsan  by  subcutaneous 
injections.  They  have  given  over  7000  such  injections  without  serious 
accident.  They  inject  from  0.3  to  0.45  gm.  neosalvarsan  dissolved  in 
0.5  c.c.  of  hot  0.7  per  cent,  salt  solution.     The  most  important  point 


452  PROGRESS  OF  MEDICAL  SCIENCE 

in  their  technique  is  to  deposit  the  neosalvarsan  solution  directly  upon 
the  fascia.  The  details  of  the  technique  are  given  with  the  precautions 
necessary  to  secure  this  result,  ^^^len  given  properly  these  injections 
are  not  painful,  and  painful  infiltrations  or  abscesses  do  not  result. 
Toxic  symptoms  from  too  rapid  absorption  of  neosalvarsan  also  do 
not  occur.  Wechselmann  and  Eicke  no  longer  use  mercury  for  the 
treatment  of  syphilis,  and  claim  that  neosalvarsan  is  more  effectual 
in  controlling  the  disease. 


The  Use  of  Salicylic  Enemas  in  Dysentery. — Lutsch  {Munch,  med. 
Woch.,  1914,  Ixi,  476)  has  tried  Eichhorst's  method  of  treating  dysentery 
by  rectal  enemas  of  a  2  per  cent,  solution  of  sodium  salicylate,  ^^ath 
excellent  results.  He  says  that  pain  and  tenesmus  are  both  promptly 
relieved  b}'  this  method  of  treatment.  The  salicylate  injections  are 
given  at  body  temperature,  and  should  be  retained  for  half  an  hour. 
The  dose  for  an  adult  is  13  gm.  of  sodium  salicylate  in  650  c.c.  of 
water.  Lutsch  has  also  used  these  salicylate  injections  for  the  treat- 
ment of  ordinary  diarrheas  and  catarrhal  intestinal  conditions,  with 
striking  results. 


The  Danger  and  the  Prevention  of  Anaphylaxis  from  Antitoxin. 
— Joseph  {Deidsch.  med.  Woch.,  1914,  xl,  545)  believes  that  the  danger 
of  anaphylaxis  in  man  has  been  much  exaggerated.  He  does  not 
believe  that  the  phenomenon  of  anaphylaxis  which  is  observed  so 
frequently  in  small  animals  occurs  so  often  in  man.  The  danger  of 
anaphylaxis  exists  principally  in  much  debilitated  children,  and  when 
the  antitoxin  is  given  intravenously  the  second  time.  Joseph  thinks 
that  any  danger  of  anaphylaxis  could  be  avoided  by  using  antitoxin 
obtained  from  cattle  instead  of  from  horses.  This  could  be  used  for 
prophylaxis,  reserving  antitoxin  derived  from  the  horse  for  use  in 
cases  of  actual  diphtheria.  Anaphylaxis  can  also  be  avoided  by  induc- 
ing anti-anaphylaxis  by  a  preliminary  subcutaneous  injection  of  a 
minimal  dose  of  the  antitoxin.  This  prepares  the  body  in  such  a  way 
that  the  injection  of  a  curative  dose  of  antitoxin  a  few  hours  later 
has  no  power  to  induce  anaphylactic  reaction.  Friedbcrger  and  Mita 
avoid  anaphylaxis  by  slow  intravenous  injections  of  antitoxin,  a  drop 
at  a  time.  Joseph  claims  that  any  of  these  methods  renders  the  recipient 
refractory-  to  any  anaphylactic  reaction  without  regard  to  the  method 
of  the  administration  of  the  antitoxin. 


Salvarsanized  Serum  in  Syphilitic  Diseases  of  the  Central  Nervous 
System. — Aykk  (Boston  Med.  (Hid  Surg.  Jour.,  1914,  clxx,  452)  concludes 
from  the  use  of  salvarsanized  sennn  in  tabes,  paresis,  and  cerebro- 
spinal syphilis  that  the  method  as  given  by  Swift  and  Ellis  is  entirely 
without  danger.  This  method  of  treatment  is  effective  in  many  cases 
where  other  treatment  has  failed.  It  undoubtedly  attacks  syphilis 
from  the  etiological  point  of  \iew,  thus  tending  to  cure  the  disease 
as  well  as  relieve  the  symptoms.  The  most  satisfactory  effect  of  the 
treatment  is  seen  in  the  group  of  cerebrospinal  syphilis,  in  which  a 
complete  cure  may  be  obtained  in  some  causes.  In  tabes  arrest  of  the 
disease  is  often  possible  by  this  method  of  treatment,  but  in  general 
paresis  this  treatment  is  least  effectual,  although   in   the  preparetic 
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stage  encouraging  results  may  be  obtained.  Ayer  is  of  the  opinion 
that  persistent  treatment  by  this  method  is  the  most  important  point 
in  the  successful  use  of  salvarsanized  serum.  Owing  to  the  complicated 
technique  of  administration  and  the  necessity  to  control  this  treat- 
ment by  careful  examinations  of  the  spinal  fluid  as  to  protein  content, 
cell  count,  Wassermann,  etc.,  Ayer  does  not  expect  to  see  this  treat- 
ment in  general  use.  He  believes  it  should  be  employed  when  other 
methods  of  treatment  fail  in  whole  or  in  part,  or  when  haste  is  required 
in  order  to  save  vital  tissue. 

Active  Immunization  against  Diphtheria. — Schreiber  {Therapie  de 
Gegemcarf,  1914,  Iv,  97)  has  applied  Behring's  method  of  vaccination 
against  diphtheria  to  more  than  700  school  children.  No  untoward 
by-effects  were  noted  in  any  instance,  and  only  occasionally  local 
reactions  occurred.  Young  children  and  infants  gave  less  local  reaction 
than  older  children  and  adults.  The  intracutaneous  method  seemed 
to  be  the  best  method  of  administration.  The  vaccine  is  a  mixture 
of  toxin  and  antitoxin,  and  contains  only  traces  of  albumin,  so  that 
the  danger  of  anaphylaxis  is  very  slight.  Schreiber  believes  that  this 
method  causes  a  greater  production  of  antibodies  than  the  method  of 
immunization  by  antitoxin  alone.  Physicians  and  nurses  frequently 
exposed  to  cases  of  diphtheria  gradually  become  immunized  to  diph- 
theria, probably  because  of  repeated  mild  infections  and  the  consequent 
increase  of  antibodies  in  the  blood.  The  Beliring  plan  of  immunization 
develops  a  form  of  active  immunity  in  the  same  manner. 


Salvarsan  in  Syphilis  of  the  Central  Nervous  System.— Dreyfus 
(Miinch.  med.  Tl'och.,  1914,  Ixi,  525)  has  used  a  combination  of  intra- 
venous injections  of  salvarsan  with  mercury  and  the  iodides  for  the 
treatment  of  syphilis  of  the  central  nervous  system.  In  some  of  the 
cases,  details  of  which  are  given  in  the  article,  very  excellent  results 
were  obtained.  The  indications  for  the  treatment  are  given  in  detail. 
Negative  findings  in  the  spinal  fluid  in  cerebrospinal  syphilis  usually 
indicate  that  treatment  will  have  no  effect.  The  disease  in  such  cases 
has  become  arrested  and  the  symptoms  are  due  to  anatomical  changes 
in  the  cerebrospinal  system  that  cannot  be  influenced  by  treatment. 


The  Mode  of  Action  of  Mercury  and  Salvarsan. — Schreiber  (Miinch. 
med.  Woch.,  1914,  Ixi,  522)  is  of  the  opinion  that  the  therapeutic  effects 
of  mercury  and  salvarsan  in  syphilis  can  be  explained  by  differing, 
although  complementary,  actions  upon  the  virus  of  syphilis.  He 
bases  this  belief  upon  pharmacological  and  clinical  evidence  that, 
according  to  him,  prove  that  salvarsan  kills  all  the  spirochetes  it  can 
reach  while  mercury  promotes  the  immunity  reactions.  He  believes 
mercury  does  this  by  increasing  the  protective  substances  in  the 
recipient. 


Salvarsan  in  Syphilis  of  the  Central  Nervous  System. — Iwaschenzoff 

{Miinch.  med.  Tl^och.,  1914,  Ixi,  530)  reports  his  experiences  with  the 
use  of  salvarsan  in  130  cases  of  various  forms  of  cerebrospinal  syphilis. 
He  says  that  the  beneficial  effects  of  salvarsan  in  such  cases  is  without 
question.     He  adv-ises  repeated  small   doses  of  salvarsan  especially 
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during  the  early  part  of  the  treatment.  Initial  doses  of  0.2  to  0.3  gm. 
in  100  to  150  c.c,  alkaline  salt  solution  were  injected  intravenously 
at  fourteen-day  intervals.  In  some  cases  it  was  possible  to  increase 
this  dosage,  but  Iwaschenzoff  points  out  that  no  definite  rules  for 
dosage  or  contra-indications  can  be  made  in  the  treatment  of  syphilis 
of  the  nervous  system.  He  emphasizes  the  importance  of  individualizing 
the  treatment  in  every  case. 


The  Treatment  of  Syphilis  of  the  Nervous  System  by  Intrathecal 
Injections. — Campbell  (British  Med.  Jour.,  1914,  2776,  577)  says  that 
syphilis  is  the  most  common  cause  of  organic  disease  of  the  nervous 
system.  Wlien  it  attacks  the  central  nervous  system  it  gives  rise  to 
two  sharply  differentiated  forms  of  disease,  so-called  cerebrospinal 
syphilis  and  parasyphilis.  Campbell  prefers  to  denote  these  two  types 
of  disease  as  "interstitial"  and  "parenchymatous"  syphilis  of  the 
nervous  system.  Campbell  believes  that  the  injection  of  salvarsanized 
serum  into  the  spinal  canal  is  the  only  treatment  capable  of  arresting 
the  pathological  process  in  parenchymatous  syphilis.  This  treatment 
acts  by  destroying  the  spirochetes  within  the  central  nervous  system 
and  the  cerebrospinal  fluid.  The  treatment  should  be  begun  as  early 
as  possible.  Neurons  once  destroyed  are  incapable  of  regeneration. 
Unfortunately,  cases  of  general  paresis  and  tabes  rarely  come  before 
us  until  wide  tracts  of  nervous  tissue  have  been  irretrievably  damaged. 
The  intrathecal  treatment  is  also  indicated  in  cases  of  interstitial 
syphilis,  especially  of  the  spinal  cord,  which  do  not  readily  respond 
to  salvarsan,  mercury,  or  iodide  of  potassium.  The  latter  drug  should 
be  given  three  or  four  times  a  day  in  doses  of  not  less  than  60  grains. 


Clinical  Experiences  with  Digifolin.— Grabs  {Berlin,  klin.  Woch., 
1914,  li,  210)  has  had  excellent  results  with  the  use  of  digifolin  as  a 
remedy  for  failure  of  cardiac  compensation.  Digifolin  may  be  obtained 
in  tablet  or  ampoule  form,  each  containing  0.1  gm.  of  folia  digitalis 
titrate.  Digifolin  contains  the  active  glucosides  of  digitalis,  but  is 
freed  from  impurities,  especially  the  safonius  and  Grabs  believes  that 
it  is  superior  to  similar  preparations  derived  from  digitalis,  such  as 
digipuratum  and  digalen.  Grabs  found  tiiat  marked  digitalis  effect 
was  obtained  in  cases  of  mitral  cardiac  disease,  myocardial  degenera- 
tion and  in  acute  dilatation  of  the  heart.  The  combination  of  diuretin 
and  digifolin  was  very  effectual  in  the  more  urgent  cases  with  marked 
dyspnea  and  edema  and  in  cases  complicated  with  nephritis.  (Jrabs 
says  that  no  untoward  effects  follow  the  administration  of  digifolin 
by  mouth.  After  subcutaneous  or  intramuscular  administration, 
al)out  one-third  of  the  patients  complain  of  slight  pain  at  the  site 
of  the  injection,  but  this  pain  lasts  only  about  an  hour.  He  recom- 
mends digifolin  because  of  its  stability,  the  possibility  of  accurate 
dosage,  its  freedom  from  untoward  by-effects  and  its  contiinied  action. 


The  Palliative  Effect  of  Artificial  Pneumothorax  in  the  Treatment 
of  Pulmonary  Tuberculosis.  A'ooHswciKu  {.lour.  Annr.  MkI.  .I.sxof., 
1914,  Ixii,  1450)  reports  14  cases  of  pulmonary  tuberculosis  treated 
by  artificial  pneumothorax.  Voorsanger  believes  that  those  cases  should 
be  reserved  for  artificial  pneumothorax  which  do  not  respond  to  the 
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ordinal}^  methods  of  treatment.  Three  of  this  series  of  cases  were  in 
the  advanced  stages  of  the  disease.  They  were  selected  for  hmg 
compression  to  reheve  cough,  expectoration,  and  hemoptysis  and  not 
with  any  hope  of  arresting  the  disease.  Of  the  remaining  11,  2  patients 
could  not  be  inflated,  1  on  account  of  adhesions,  the  other  on  account 
of  an  old  pleurisy  with  effusion.  Three  of  these  cases  are  arrested, 
1  patient  is  rapidly  unproving  and  4  patients  are  progressing  favorably, 
being  inflated  at  intervals  of  four  weeks.  Two  patients  stopped  the 
treatment  of  their  own  volition.  All  of  the  cases  were,  whenever 
possible,  controlled  by  roentgenograms  before  operation  and  before 
the  second  inflation.  All  compressions  were  made  by  the  Farlanini 
method  with  0.5  per  cent,  novocain  anesthesia.  Voorsanger  does  not 
agree  with  those  who  assert  that  this  operation  should  only  be  per- 
formed in  a  hospital  or  sanatorium.  He  believes  that,  whenever 
possible,  it  is  better  to  perform  the  first  inflation  at  a  hospital,  but 
that,  when  a  pneumothorax  is  once  established  subsequent  inflations 
are  simplj'  and  quickly  performed. 


The  Indications   and    Contra-indications   for   Digitalis   Therapy. — 

Martinet  (Prcssc  Med.,  1914,  xxii,  301)  says,  contrary  to  the  general 
belief  that  increased  arterial  tension  is  a  contra-indication  to  the  use  of 
digitalis,  that  digitalis  can  be  used  in  many  cases  to  lower  blood-pres- 
sure. WTien  given  for  this  purpose,  the  remedy'  should  be  given  in 
small  doses.  A  lowering  of  diastolic  pressure  is  first  observed  but 
with  continued  use,  the  systolic  pressure  is  often  also  reduced.  Martinet 
has  had  very  good  effects  by  using  digitalis  intermittently  in  small 
doses  in  the  treatment  of  angina  pectoris.  His  practise  is  to  give  digi- 
talin  or  digalen  for  periods  of  ten  days  followed  by  intervals  of  from 
ten  to  twenty  days.  The  administration  of  digitalis  in  this  way  de- 
creased the  number  and  severity  of  the  anginal  attacks  and  invariably 
lowered  the  diastolic  pressure  and  often  diminished  the  systolic  pres- 
sure. Much  benefit  was  also  derived  in  cases  of  hypertension  due  to 
cardiorenal  sclerosis,  but  in  this  type  of  disease  digitalis  was  given 
■wHIth  shorter  periods  of  intermission.  jNIartinet  also  found  that  the 
administration  of  small  doses  of  digitalis  over  long  periods  of  time 
reduced  or  caused  the  entire  disappearance  of  attacks  of  anginal  pain 
in  aortic  insufficiency. 


Clinical  Results  with  Sennatin. — Lindborn  {Miinch.  med.  Woch., 
1914,  Ixi,  S72)  writes  concerning  sennatin  which  was  introduced  by 
Crede  as  a  cathartic  suitable  for  subcutaneous  or  intramuscular  use. 
The  average  dose  is  3  c.c.  and  no  untoward  effects  have  been  observed 
from  its  subcutaneous  or  intramuscular  use  except,  in  some  instances, 
a  transient  rise  of  temperature.  Lindborn  tried  this  remedy  in  46 
patients.  He  found  that  it  had  a  distinct  effect  in  increasing  peri- 
stalsis in  80  per  cent,  of  this  series.  In  62  per  cent,  the  increased  peri- 
stalsis was  sufficient  to  produce  a  movement  of  the  bowels.  In  14  of 
the  46  patients,  a  single  injection  of  the  remedy  had  a  continued  action; 
the  patients  who  formerly  never  had  a  movement  of  the  bowels  with- 
out an  enema  had  spontaneous  daily  evacuations  for  periods  as  long 
as  a  week. 
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OBSTETRICS 


UNDER   THE    CHARGE    OF 

EDWARD   p.   DAVIS,   A.M.,   M.D., 

PBOFESSOB  OF  OBSTETRICS  IN  THE  JEFFERSON  MEDICAL  COLLEGE,  PHILADELPHIA. 


Repeated  Tubal  Gestation  with  Blood  Cyst  of  the  Ovary;  Operation; 
Recovery. — Butler-Smythe  {Jour.  Ohs.  and  Gyn.  British  Empire,  Feb- 
ruary, 1914)  reports  the  case  of  a  patient  taken  with  typical  signs  of 
ectopic  gestation,  and  operated  upon.  On  opening  the  abdomen  the 
left  tube  was  much  enlarged  and  the  left  ovary  large  and  cystic.  The 
patient  recovered  from  the  operation,  and  the  specimen  consisted  of 
left  tubal  gestation  and  a  blood  cyst  of  the  left  ovary.  Two  years 
after  the  patient  was  taken  suddenly  ill  with  s^Tnptoms  of  ectopic 
gestation  with  internal  hemorrhage.  As  this  had  evidently  ceased 
there  was  delay  of  twenty-four  hours  to  prepare  for  operation.  AYhen 
the  abdomen  was  opened  a  large  quantity  of  dark  fluid  blood  was 
found  and  ectopic  gestation  in  the  right  tube.  On  examining  the 
specimen  the  tube  showed  chorionic  villi,  the  right  ovary  was  a  cyst 
containing  dark  fluid  blood.  The  patient  ultimately  made  a  complete 
recovery. 


Three  Atypical  Cases  of  Postpartum  Pyelitis. — Murray  (Jour.  Ohs. 
and  Gyn.  British  Empire,  February,  1914)  has  treated  8  cases  of  severe 
pyelitis  commencing  after  labor.  In  5  the  diagnosis  was  eas.y,  with 
changes  in  temperature,  pus  in  the  urine,  and  kidney  tenderness  in  4. 
In  3  cases  there  was  total  absence  of  local  signs  and  symptoms,  tempera- 
ture remittent  rather  than  intermittent,  absence  of  chills,  smaller 
amount  of  pus  in  the  urine,  although  the  patients  were  seriously  ill, 
and  the  disease  beginning  on  the  day  following  labor.  The  first  case 
was  a  primipara  with  delivery  in  breech  presentation,  followed  by 
fever.  The  urine  contained  pus  and  coliform  bacteria.  The  patient 
gradually  recovered.  A  second  case,  a  primipara,  had  forceps  delivery 
followed  by  fever,  without  signs  of  uterine  infection.  The  patient 
had  acid  urine,  4.5  per  cent,  of  glucose,  pus,  and  coliform  bacteria. 
She  died  of  coma  a  few  days  after  delivery,  and  diabetes  was  thought 
to  complicate  the  infection  by  the  colon  bacillus.  The  third  case, 
a  multipara,  gave  natural  birth  to  a  premature  stillborn  child.  Her 
symptoms  resembled  enteric  fever  with  absence  of  symptoms  of  strep- 
tococcus uterine  infection.  The  blood  was  negative  to  the  Widal  test 
and  culture  test  for  bacilhis  typhosus.  The  urine  showed  tJie  usual 
signs  of  colon  bacillus  infection.  A  vaccine  was  prepared  from  the 
coliform  organism,  obtained  from  the  urine,  and  this  produced  very 
steady  improvement.  In  using  the  vaccine,  ^Murray  has  found  by 
observation  that  each  patient  nuist  be  treated  individually,  and  that 
the  dose  must  be  varied  in  accordance  with  the  nature  of  the  case.  In 
acute  pyelitis,  a  first  dose  may  vary  between  3,0(X),000  and  30,000,000 
of  autogenous  coliform  organisms.     If  no  improvement  follows  sucli 
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dose  must  be  rapidly  increased  at  intervals  of  a  day  or  two  until  the 
improvement  occurs.  The  greater  the  intermissions  of  temperature, 
the  smaller  must  be  the  dose.  Where  fever  was  high  and  continued, 
30,000,000  was  given  as  a  first  dose,  increased  within  two  weeks  to 
250,000,000.  Where  alkalies  or  urotropin  are  used,  tests  should  be 
made  to  ascertain  whether  formalin  is  really  produced.  Acid  sodium 
phosphate  in  half  dram  doses,  three  times  daily  should  be  given. 
Urotropin  should  be  given  in  tablet  or  powder  alone.  After  a  prelimi- 
nary small  dose  as  a  test  this  drug  should  be  pushed  to  20  or  25  grains, 
three  times  daily. 


The  Treatment  of  Eclampsia  by  Euphyllin. — Lichtexstein  {Zen- 
tralbl.  f.  Gyn.,  No.  23,  1914)  states  that  he  has  obtained  good  results 
by  the  employment  of  euphyllin.  This  substance  is  a  combination  of 
theophyllin  and  ethylendiamin.  It  is  40  per  cent,  soluble  in  water 
and  contains  78  per  cent,  theophyllin.  Its  solubility  makes  it  very 
adaptable  for  injection  and  it  works  promptly  and  efficiently.  In  5 
cases  of  eclampsia  where  the  secretion  of  urine  was  almost  suspended, 
this  substance  injected  into  the  muscles  in  doses  of  2  c.c.  produced 
great  increase  in  the  diuresis. 


Uncontrollable  Uterine  Hemorrhage. — In  the  Jour.  Ohs.  mid  Gyn. 
British  Empire,  March,  1914,  Briggs  axd  Hexdry  contribute  an 
interesting  paper,  giving  the  results  in  the  examination  of  104  uteri 
removed  by  hysterectomy  for  uncontrollable  bleeding.  The  writers 
conclude  that  uncontrollable  uterine  hemorrhage  is  a  functional  dis- 
turbance; the  disturbers  local  and  general,  numerous  and  varied. 
Among  them,  arteriosclerosis,  fibrosis  uteri,  chronic  metritis,  and 
chronic  infective  endometritis  have  been  rated  too  highly  and  considered 
too  important  in  pathological  treatment.  For  two  or  three  weeks 
after  an  early  abortion,  curettage  may  remove  successfully  the  friable 
relics  of  conception,  but  in  other  cases  the  use  of  the  curette  fails,  and 
many  erroneous  diagnoses  of  endometritis  result.  In  both  treatment 
and  exploration  curettage  is  uncertain  in  success  and  failure. 
Chronic  appendicitis  with  growths  in  the  uterus,  and  retention  of 
growths  of  conception  may  cause  uncontrollable  bleeding,  when 
the  uterus  itself  is  not  at  fault.  The  real  pathology  of  cases  is  often 
obscure,  as  a  case  where  hemorrhage  at  menstruation  has  been  increas- 
ingly great,  after  a  brief  period  of  amenorrhea,  followed  by  an  unrecog- 
nized case  of  early  abortion,  is  diagnosticated  as  a  case  of  metrorrhagia. 
Examination  may  show  a  small  placental  polyp  is  present.  The  case 
becomes  clearer  if  one  remembers  that  in  this  particular  instance  the 
average  abortion  rate,  15  to  17  per  cent.,  had  not  been  exceeded,  and 
that  sterility  occurring  usually  in  5  of  95  married  women,  was  below 
the  average  rate.    The  paper  is  accompanied  by  illustrations. 


Chorio-epithelioma  with  DifiBcuIty  of  Diagnosis. — Williamson  and 
Noox  {Jour.  Obs.  and  Gyn.  British  Empire,  ]March,  1914)  report  the 
case  of  a  multipara  who  expelled  a  vesicular  mole  after  three  months 
of  amenorrhea.  A  month  after  she  had  fever  and  abdominal  pain, 
and  six  weeks  after  the  expulsion  of  the  mole  an  abscess  was  opened 
and  drained  through  the  vagina.     Four  months  later  she  was  well. 
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About  a  year  after,  menstruation  ceased  and  she  was  taken  with  sudden 
abdominal  pain,  loss  of  appetite,  vomiting,  constipation,  and  loss  of 
weight.  After  some  weeks  she  coughed  up  frothy,  blood-stained  mucus. 
On  admission  to  hospital  the  patient  was  jaundiced,  the  tongue  furred 
and  dry,  temperature  99°  F.,  pulse  108,  respirations  40.  The  breathing 
was  shallow,  the  left  side  of  the  chest  moved  imperfectly,  percussion 
was  dull,  and  breath  sounds  weak  over  the  left  lung.  The  lower  abdo- 
men was  distended.  A  tumor  extended  out  of  the  pelvis  seven  inches 
above  the  pubes,  and  very  clear  souffle  could  be  heard  over  its  right 
upper  border.  The  tumor  was  elastic,  slightly  tender,  and  not  fixed. 
Liver  dulness  seemed  normal.  On  vaginal  examination  there  was 
a  roimd.  tender,  elastic  mass  in  the  pelvis,  from  which  the  uterus 
could  not  be  separated.  The  cervix  was  high  up  behind  the  symphysis, 
the  tumor  encroached  upon  the  bowel,  the  urine  contained  bile,  and  the 
blood  examination  showed  3,500,000  red  and  10,000  white  cells.  a--ray 
examination  showed  dark  areas  indicating  deposits  in  both  lungs. 
Abderhalden  test  was  then  applied  for  both  pregnancy  and  carcinoma, 
with  placental  tissue.  The  result  was  strongly  positive  by  the  ninhy- 
drin  test  and  the  optical  method.  With  carcinoma  tissue  the  result 
was  negative,  and  diagnosis  of  chorio-epithelioma  was  made.  Twenty 
days  after  admission  the  patient  died  with  failure  of  respiration. 
Autopsy  confirmed  the  diagnosis. 


The    Practical    Relation    between    Maternal    and    Fetal    Blood. — 

VoLLHARDY  {Zentrcilhl.  f.  Gyn.,  1914,  No.  20)  has  studied  the  blood 
from  the  mother  and  from  the  umbilical  cord  to  ascertain  the  difference 
between  them,  and  what  test  gives  a  practical  result.  He  finds  that 
the  test  with  acids  or  platinum  chloride  shows  a  marked  difference 
between  these  two  substances  and  that  this  can  be  applied  to  the  dry 
blood.  Fetal  blood  may  be  recognized  as  giving  a  negative  reaction 
to  the  test  even  when  an  alcoholic  extract  of  the  blood  has  been  made 
The  Abderhalden  method  was  tried  and  was  found  unreliable. 


The  Final  Results  of  Ectopic  Pregnancy.— Smith  (Surg.,  Gyn.,  and 
Obst.,  June,  1914)  has  studied  the  results  obtained  in  192  cases  operated 
upon  for  ectopic  pregnane}',  and  their  condition  five  years  after  opera- 
tion. He  finds  that  in  145  cases  the  general  health  is  described  as  good. 
The  final  result  then,  so  far  as  the  general  contlition  of  the  patient 
is  concerned,  was  very  satisfactory.  In  144  cases  in  whom  pregnancy 
might  have  occurred  after  the  operation,  97  remained  sterile.  As 
regards  the  recurrence  of  ectopic  pregnancy,  of  the  192.  48  had  abor- 
tions or  were  in  such  condition  that  recurrent  ectopic  pregnancy  could 
not  take  place.  Of  the  144  in  whom  pregnancy  could  happen,  47 
had  uterine  pregnancies,  42  with  living  children,  04  children  in  all; 
1  stilll)irtli,  5  aborting  without  children,  5  abortions  and  children. 
Among  these  there  were  21  cases  of  repeated  ectopic  pregnancy,  lialf 
as  many  as  had  living  children;  2  of  these  patients  had  subsequent 
children  and  also  ectopic  pregnancy.  Of  the  ()7  women  aged  under 
thirty  years,  27  had  subsequent  uterine  pregnancies,  of  whom  10  had 
repeated  ectopic  pregnancy.  Of  the  74  women  aged  abo\e  30  years 
19  had  subsequent  uterine  pregnancy  and  11  had  repeated  ectopic 
pregnancy. 

Essen-Moller  finds  46  per  cent,  of  patients  operated  upon  for  ectopic 
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pregnancy,  have  children  subsequently.  Prochownik  43.8  per  cent.. 
Smith  32.6  per  cent.,  and  of  these  in  Smith's  series  14.6  per  cent,  had 
repeated  ectopic  pregnancy.  Under  these  circumstances,  when  opera- 
ting upon  a  case  of  ectopic  pregnancy  of  tubal  origin,  should  the  opposite 
tube  be  left?  To  do  this  certainly  exposes  the  patient  to  the  possi})le 
risk  of  repeated  ectopic  pregnancy,  and  yet  to  remove  both  tubes 
destroys  the  possibility  of  pregnancy.  Smith  believes  that  the  age 
and  general  strength  of  the  patient,  her  circumstances  and  her  own 
convictions  in  the  matter  must  be  carefully  considered.  In  some 
cases  it  is  far  wiser  to  remove  both  tubes,  in  others  this  should  not  be 
done. 


The  Abderhalden  Test  for  Pregnancy. — Wallis  {Joxir.  Ohs.  and 
Gyn.  British  Empire,  February,  1914)  reviews  extensivel.y  the  literature 
upon  this  subject.  He  adds  his  own  experience  in  testing  the  sera  of 
50  women  known  to  be  pregnant.  Of  these,  20  were  in  the  last  three 
months,  or  had  recently  been  delivered.  In  each  case  the  optical  test 
and  the  test  by  dialysis  were  positive.  The  remaining  30  were  in  the 
earlier  months  of  pregnancy,  from  the  eighth  week  to  the  fourth  month, 
and  gave  a  positive  reaction.  In  30  non-pregnant  women  the  reaction 
was  negative  to  both  tests;  8  of  these  patients  had  cancer  and  14 
syphilis.  The  sera  of  30  males  were  tested  by  both  methods,  with 
negative  results.  A  large  number  of  these  men  had  syphilis.  In  110 
cases  the  test  was  correct.  In  8  cases  the  sera  of  patients  with  cancer 
digested  cancer  tissue,  but  did  not  digest  placental  tissue.  The  sera 
of  5  cases  with  tuberculosis  were  tested  wuth  emulsion  of  human  tubercle 
bacilli  with  positive  results.  One  case  of  tuberculous  salpingitis  gave 
a  positive  reaction  with  the  emulsion,  a  negative  with  placental  tissue. 
The  controlled  sera  in  10  cases  gave  negative  results  to  tubercle,  inclu- 
ding one  case  of  hydrosalpinx,  found  at  operation  not  tubercular. 
Repeated  attempts  to  use  the  test  in  the  diagnosis  of  syphilis  have 
failed.  In  18  cases  with  various  complications  the  test  was  made  and 
the  optical  method  was  correct  in  each;  3  had  suspected  ectopic  gesta- 
tion; 6  had  tumors  where  pregnancy  in  addition  was  suspected;  3 
had  chorio-epithelioma,  1  cholera,  1  heart  disease  with  amenorrhea, 
2  nephritis,  2  puerperal  sepsis.  In  2  cases  of  inflammation  of  the  tubes 
the  test  by  dialysis  failed;  no  optical  test  was  made.  The  test  is 
essentially  for  the  presence  of  chorionic  villi,  and  will  be  positive  so 
long  as  these  remain  in  the  body  of  the  patient  in  contact  with  her 
blood.  There  will  probably  be  valuable  aid  given  b}^  this  test  in  study- 
ing the  toxemias  of  pregnancy  and  the  ferments  formed  by  the  liver 
and  kidneys.  At  present  Wallis  believes  that  it  has  been  fairly  estab- 
lished that  the  serum  of  pregnant  women  contains  a  specific  ferment 
capable  of  digesting  placental  tissue,  and  this  ferment  can  be  detected 
from  the  eighth  week  of  pregnancy  until  ten  days  after  delivery  by 
the  optical  and  dialysis  methods.  Both  tests  should  be  used  in  the 
case  and  the  accuracy  of  the  results  obtained  by  the  most  scrupulous 
care  in  details  of  the  method.  These  tests  are  of  value  in  diagnosis 
in  the  early  diagnosis  of  pregnancy;  the  differential  diagnosis  between 
fibromyomas  and  pregnancy,  the  diagnosis  of  ectopic  gestation,  of 
chorio-epithelioma,  and  retained  placenta.  At  present  there  is  no 
reason  for  believing  that  the  serum  of  pregnant  women  will  digest 
other  than  placental  tissue. 
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Pathology  and  Treatment  of  Chronic  Leucorrhea. — In  a  continuation 
of  the  work  reviewed  in  this  department  a  few  months  ago,  Curtis 
(Surg.,  Gyn.,  and  Ohst.,  1914,  xix,  25)  gives  some  of  his  deductions  as  to 
the  etiology  and  best  methods  of  treatment  of  leucorrheal  discharges. 
He  believes  that  in  the  vast  majority  of  cases,  vaginal  discharge  in  a 
non-parous  woman  is  of  gonorrheal  origin,  even  if  the  gonococcus  be 
no  longer  demonstrable  by  any  known  method;  in  women  who  have 
borne  children,  however,  other  factors  come  into  play,  such  as  altered 
anatomical  relations,  loss  in  elasticity  of  the  tissues,  etc.,  so  that  the 
gonococcus  cannot  always  be  held  responsible.  As  was  stated  in  the 
previous  paper,  the  author  firmly  believes  that  the  usual  seat  for  the 
formation  of  purulent  discharges  is  the  lower  genital  tract  (lower  cervix, 
vagina,  vulva),  the  endometrium  remaining  iminvolved.  The  indi- 
cations for  treatment  he  resolves  into  the  following  categories:  (1) 
Improvement  of  the  lowered  resistance  of  the  genitalia,  which  often 
exists,  by  improving  the  general  health  of  the  patient,  proper. attention 
to  the  bowels,  repair  of  any  lacerations  present,  correction  of  displace- 
ments, etc.  (2)  Avoidance  of  measures  which  are  not  only  useless  but 
often  harmful;  among  these  Curtis  classing  curettement,  douches, 
and  tampons.  (3)  Reduction  of  the  mucous  discharge  from  the  cervix, 
since  this  forms  an  excellent  culture  medium  for  any  bacteria  present, 
and  thereby  plays  an  important  role  in  the  production  of  leucorrhea. 
"While  theoretically  operation,  with  actual  excision  of  all  glandular 
tissue,  might  be  advisable,  scarification,  or  the  repeated  application  of 
strong  silver  nitrate  (20  per  cent,  solution)  to  the  cervical  canal,  have 
proved  satisfactory  measures  in  most  cases.  (4)  Application  of  the  same 
solution  to  urethral  granulations,  Skene's  and  Bartholin's  glands,  or 
the  excision  of  the  latter,  to  remove  thoroughly  all  residual  gonoccoci. 
(5)  Vaccine  and  powder  treatment;  vaccine  therapy  was  given  a 
thorough  trial,  autogenous  vaccines,  made  from  what  appeared  in 
each  individual  case  to  be  the  predominating  organism  or  organisms, 
being  used;  in  many  instances  these  were  of  the  anaerobic  group. 
Injection  was  started  with  low  doses— 10,000.000  to  20,000,00(V-and 
rapidly  increased  to  from  150.000,000  to  .300,000,000  at  a  time.  While 
the  results  in  a  numlier  of  patients  appeared  favorable  at  first,  as  a 
rule  the  symptoms  subsequently  recurred  and  were  then  apparently 
uninfluenced  by  treatment.  A  thorough  trial  was  also  made  of  a  large 
number  of  the  various  drying  powders  and  yeast  preparations,  so 
strongly  advocated  by  the  Germans,  with  again  irregular,  and  on  the 
whole,  disappointing  results.  Temporary  improvement  was  the  rule, 
irritation  and  discharge  lessening  during  treatment,  but  only  to  recur 
in  many  instances  upon  its  cessation. 
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Massage  Treatment  of  Pelvic  Inflammations.— In  an  article  entitled 
"Twenty  Years  of  Gynecologal  Massage,"  Delassus  {La  Gynecologie, 
1914,  xviii,  81)  makes  a  strong  plea  for  a  more  careful  consideration  on 
the  part  of  the  profession  of  this  form  of  physiotherapy,  which  he  says 
he  is  convinced,  after  many  years'  experience  with  it,  often  is  able  to 
replace  operation,  and  to  restore  more  or  less  invalid  women  to  a  con- 
dition of  functional  health.  He  claims  no  particular  originality  for  what 
he  has  to  say,  but  merely  wishes  to  point  out  some  of  the  essential 
details,  the  ignorance  or  non-observance  of  which  has  often  led  to  dis- 
appointing results^  and  therefore  to  disgust  with  the  entire  method. 
The  only  apparatus  required  for  the  proper  application  of  gynecological 
massage  is  a  fairly  firm  table  or  couch,  of  sufficient  height  to  permit 
the  operator  to  reach  the  patient  without  discomfort.  Upon  this  the 
patient  lies  in  the  dorsal  position,  with  the  knees  drawn  up,  and  the 
clothing  sufficiently  loosened  about  the  body  to  permit  of  free  access 
to  the  abdominal  wall;  it  is  well  to  place  a  small  pillow  under  her 
head  and  another  under  the  lower  part  of  the  spine.  Standing  at  the 
left  side  of  the  patient  the  physician  gently  introduces  the  index  finger 
of  his  left  hand  into  the  vagina;  this  serves  merely  for  support  and 
counter-pressure  in  the  subsequent  manipulations,  which  are  in  most 
cases  carried  out  entirely  by  the  right  hand  placed  upon  the  abdomen. 
At  first  only  very  gentle  manipulations — pressure  along  the  muscles, 
superficial  strokings,  tappings,  rubbing,  etc. — should  be  made,  at  a 
distance  from  the  site  of  the  chief  lesion,  just  as  one  would  massage 
at  first  gently  around  an  inflamed  joint  or  a  fracture.  Later,  deeper 
pressure  may  be  made,  but  throughout  all  semblance  of  violence  is 
to  be  rigorously  avoided.  If  much  pain  is  caused  it  indicates  either  that 
the  lesion  is  still  too  acute  and  the  treatment  should  be  postponed,  or 
if  the  lesion  is  clironic  that  this  form  of  therapy  is  contra-indicated. 
The  author  emphasizes  the  fact  that  patience  is  the  key-note  in  the 
successful  application  of  this  treatment,  and  is  required  of  both  doctor 
and  patient.  The  chief  difficulty  met  with  at  first  is  usually  the  resist- 
ance of  the  abdominal  muscles;  even  with  the  best  of  will,  the  patient 
is  often  unable  to  overcome  this.  No  attempt  should  be  made  to 
conquer  by  force,  but  rather  by  gradually  distracting  the  patient's 
attention  and  winning  her  confidence.  Each  seance  should  last  at 
first  about  five  to  six  minutes,  gradually  increasing  up  to  a  quarter  of 
an  hour.  The  best  results  are  obtained  if  treatments  are  given  daily, 
though  often  this  is  impossible;  they  should  under  no  circumstances 
be  farther  apart  than  three  times  a  week,  however.  Indications: 
The  author  is  distinctly  conservative  in  this  respect,  and  does  not 
attempt  to  draw  all  forms  of  gynecological  disease  into  the  realm  of 
massage  therapy.  He  gives  the  following  as  the  t^pe  of  case  par  ex- 
cellence in  which  it  is  indicated:  A  young  woman  (twenty  to  thirty- 
five  years)  who  has  had  two  or  three  children,  or  several  miscarriages, 
who  now  complains  of  irregular  and  painful  menstruation,  moderate 
leucorrhea,  indefinite  pains  in  the  groins  and  lower  abdomen,  and  a 
feeling  of  heaviness  and  general  malaise;  is  nervous,  irritable,  upset 
at  the  least  little  domestic  worry,  and  generally  below  par.  Such 
patients,  upon  examination,  are  usually  found  to  be  exceedingly  tender 
to  vaginal  pressure,  even  before  the  adnexa  are  reached;  the  latter  are 
shghtly  enlarged  and  very  tender  to  bimanual  palpation.    The  condition. 
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an  exceedingly  common  one,  is  a  chronic  salpingo-oophoritis  with  pelvic 
cellulitis.  The  first  effect  generally  noted  from  massage  treatment  in 
such  a  patient  is  a  relief  of  the  heavy  feeling  in  the  abdomen,  then 
gradual  disappearance  of  the  pains  and  tenderness,  reestablishment  of 
regular  and  painless  menstruation,  often  relief  of  dyspareunia,  etc. 
In  starting  a  course  of  treatment,  however,  no  definite  promises  should 
be  made,  and  unless  distinct  pain  is  caused,  or  the  patient  is  getting 
worse,  it  should  be  tried  for  at  least  two  weeks  before  forming  any 
judgment  as  to  its  efficacy;  if  improvement  is  noted  it  should  then  be 
continued  until  a  definite  cure  is  attained  or  a  status  quo  is  reached, 
beyond  which  no  further  progress  is  made.  Delassus  believes  that  in 
most  instances  the  cure  is  symptomatic,  rather  than  a  true  return  of 
the  diseased  organs  to  a  normal  anatomical  condition,  but  he  reports 
one  case  of  a  woman  who  was  sterile  for  thirteen  years  after  the  birth 
of  her  first  child,  but  who  became  normally  pregnant  some  months 
after  undergoing  massage  treatment,  and  another  instance  in  which 
a  woman  who  had  had  five  successive  miscarriages  at  about  the  second 
month  was  enabled  to  go  to  full  term,  indicating  at  least  that  a  func- 
tional restitutio  ad  integrum  may  occur.  In  some  instances  the  symp- 
tomatic cure  is  apparently  permanent;  in  others  recurrence  takes 
place,  and  further  series  of  treatments  become  necessary  or  operation 
may  be  indicated.  The  author  admits  that  he  cannot  give  a  scientific 
explanation  for  the  results  obtained,  but  suggests  that  they  may  be 
due  to  an  emptying  of  congested  bloodvessels,  excitation  of  vasomotor 
centres,  and  consequent  reHef  of  edema  and  congestion. 


Conservative  Surgery  of  Benign  Ovarian  Tumors. — Freuxd  {Zentralbl. 
f.  Gyn.,  1914,  xxxviii,  985)  has  devised  a  method  for  the  preservation 
of  some  functionating  tissue  in  operating  for  even  quite  large  tumors 
or  cysts  of  the  ovaries  in  cases  where  this  seems  especially  desirable. 
Although  many  operators  have  practised  to  a  greater  or  less  extent 
partial  resection  of  the  ovaries  under  certain  circumstances,  they  have 
for  the  most  part  limited  the  application  of  this  process  to  small  growths 
or  inflammatory  conditions,  and  have  generally  been  content  with  pre- 
serving a  portion  of  the  hilus,  believing  that  any  functionating  ovarian 
tissue  left  is  most  apt  to  be  situated  in  this  region.  Freund  has  found, 
however,  that  while  this  generally  holds  true  it  by  no  means  always 
does  so,  some  cysts,  for  instance,  developing  in  the  hilus.  and  pushing  the 
only  bit  of  undestroyed  ovarian  tissue  to  the  farthest  p(>le,  or  some  other 
portion  of  the  surface  of  the  tumor.  In  such  cases,  therefore,  as  appear 
suitable  for  conservative  surgery,  Freund  proceeds  as  follows:  After 
opening  the  abdomen  the  entire  or  partially  evacuated  tumor  (cyst) 
is  delivered  through  the  incision  and  completely  packed  off  from  the 
abdominal  cavity.  The  tumor  is  then  bisected  througliout  its  extent, 
the  i)edicle  i)eing  grasped  in  the  left  hand.  After  the  contents  are  thus 
evacuated  every  point  of  the  wall  can  be  quickly  examined  by  the  eye 
and  finger,  and  any  remaining  area  of  normal  (uarian  tissue  quickly 
localized.  If  this  is  found  near  the  j^edide  the  tumor  is  simply  cut 
away  in  such  a  manner  that  the  tissue  to  be  preserved  is  left  in  contact 
with  the  pedicle,  which  is  then  sewed  over  with  a  fine  suture.  If  the 
ovarian  tissue  is  on  the  periphery  of  the  tumor,  however,  a  thin  strip 
of  tumor  capsule  is  left  between  the  pedicle  and  the  ovarian  remnant; 
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thus  the  latter  is  maintained,  while  the  growth  is  completely  removed. 
It  is,  of  course,  important  that  the  ovarian  artery  shall  not  be  tied, 
but  this  is  not  necessary,  as  the  hemorrhage  is  generally  very  slight. 
The  chief  indications  for  this  operation  are  found  in  cases  of  bilateral 
benign  growths,  such  as  pseudomucinous  cystomas,  follicular  and  corpus 
luteum  cysts,  and  dermoids  occurring  in  young  women.  The  author 
reports  that  in  all  cases  upon  which  he  has  performed  it  (running  back 
over  three  and  one-half  years)  menstruation  was  preserved  and  no 
signs  of  the  artificial  menopause  occurred.  As  yet  he  is  unable  to  report 
the  subsequent  occurrence  of  pregnancy,  but  hopes  to  ge  able  to  do  so 
in  the  future. 
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Paralyses  of  the  Motor  Oculi  in  Otitis  and  Sinusitis. — Berard, 
Sargxox  and  Bessiere  {La  Clin.  Ophtal.,  December  10,  1913,  p.  69S) 
find  that  isolated  complete  paralysis  of  the  third  nerve  in  chronic  otitis 
is  extremely  rare  compared  Avith  the  much  greater  frequency  of  isolated 
paralysis  of  the  external  rectus  described  by  Gradenigo.  Besides  a 
lesion  of  compression  in  cerebral  abscess,  isolated  and  complete  paralysis 
of  the  motor  oculi  may  be  due  to  a  lesion  of  the  anterior  part  of  the 
petrous,  and  especially  of  the  external  wall  of  the  cavernous  sinus. 
Intervention  may  be  attempted,  but  the  prognosis  is  very  grave.  In 
the  course  of  frontal,  ethmoidal,  sphenoidal,  and  even  maxillary  sinu- 
sitis, isolated  partial  or  total  paralysis  of  the  third  nerve  may  occur; 
the  partial  variety  is  of  favorable  prognosis,  but  the  total  form  is  much 
graver;  the  latter  may,  however,  recover,  sometimes  even  spontaneously. 


Treatment  of  Squint. — v.  Grosz,  in  an  address  before  the  Belgian 
Society  of  Ophthalmology  (Klin.  Monah-hl.  f.  Augcnhk.,  September, 
1913,  p.  424),  advocates  commencing  treatment  at  the  earliest  age  by 
the  continued  instillation  for  several  months,  in  both  eyes  alternately, 
under  constant  medical  control  of  a  1  per  cent,  solution  of  atropin. 
With  intelligent  children  stereoscopic  exercises  should  be  begun  early. 
The  wearing  of  properly  correcting  glasses  is  of  importance.  As  regards 
operation,  there  is  no  need  for  haste,  unless  for  special  reasons  it  may 
be  delayed  until  the  eighth  or  tenth  year.  In  many  cases  of  couAcrgent 
strabismus,  particularly  the  alternating  form,  simple  tenotomy  will 
be  sufficient.  The  author  does  not  agree  with  the  view  that  this  opera- 
tion may  be  dispensed  with  or  that  it  is  injurious.     In  divergent  stra- 
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bismus,  where  the  deviating  eye  is,  as  a  rule,  amblyopic,  tenotomy  is 
of  little  service  and  advancement  is  to  be  preferred.  In  the  discussion, 
de  Lapersonne  (Paris)  shared  the  view  that  operation  should  not  be 
performed  in  convergent  strabismus  before  the  tenth  year.  He  like- 
wise has  not  abandoned  tenotomy,  although  he  regards  advancement 
as  holding  the  first  place.  Following  operation  binocular  vision  is  fre- 
quently remarkably  improved  and  can  be  further  developed  with 
the  diploscope.  Jessop  (London)  likewise  does  not  operate  before  the 
tenth  year  and  performs  advancements  only  and  highly  values  alternate 
atropinization  in  young  squinters. 


Hypophysis  Tumors.— Fleischer  (/v/27i.  MonaUhl.f.  Aiigenhk.,  vol.  lii, 
p.  625),  from  an  analysis  of  fifteen  cases,  finds  that  visual  disturbance 
when  once  begun  almost  invariably  led  to  blindness  in  the  course  of  a 
few  years.  Hemianopic  temporal  defects  were  present  in  every  instance. 
Two  cases  operated  by  Schloffer's  method  and  one  by  von  Hirsch's 
ran  an  extremely  favorable  course.  In  one  case  there  were  no  further 
morbid  phenomena,  and  the  patient  was  able  to  return  to  work,  as 
was  also  the  fact  in  a  second  case.  In  a  third  the  nasal  half  of  the 
field  was  recovered.  Operation  is  accordingly  to  be  insisted  upon, 
especially  if  there  is  provisional  loss  of  visual  acuity. 


Treatment  of  Luxations  of  the  Crystalline  Lens. — Ask  {Klin.  Monats- 
blatt.  f.  Augenhk.,  September,  1913,  p.  331),  based  upon  pathological, 
anatomical,  and  clinical  experience,  argues  that  the  intrabulbar  luxated 
lens  constitutes  a  permanent  threatening  danger  for  the  eye  and  should 
accordingly  be  removed  whenever  possible.  He  especially  insists  that 
his  own  pathologico-anatomical  findings  in  subconjunctival  luxations 
urgently  bespeak  early  operation  (enucleation  if  necessary,  and  this 
with  regard  to  the  danger  of  sympathetic  opthhalmia;  otherwise,  as  a 
rule,  early  removal  of  the  subconjunctivally  luxated  lens)  and  against 
the  views  of  Stellwag,  Manz,  and  Mackenzie,  which  are  still  prevalent 
today,  that  to  favor  consolidation  of  the  scleral  cicatrix  extraction 
of  the  subconjunctivally  luxated  lens  should  be  postponed  for  a  con- 
siderable period. 


Fibrolysin  in  Stricture  of  the  Lacrymal  Canal. — Wolffberg  (IVoch. 
f.  Tlirrap.  v.  Ilyg.,  1913,  No.  44,  p.  39S)  confirms  the  statement  of  P. 
Cohn  regarding  the  beneficial  action  of  injections  of  fibrolysin.  He 
has  treated  satisfactorily  ten  cases  of  blennorrhea  of  the  lacrymal  sac 
with  strictures  impervious  to  the  smallest  probes.  After  thorough 
cleansing  with  hydrogen  peroxide  he  injects  with  the  Anel  syringe 
a  little  suprarenal-cocaine  solution,  following  which  a  few  drops  of 
fibrolysin  are  deposited  in  the  same  manner  upon  the  strictured  point. 
In  a  quarter  of  an  hour  in  one  case  reported  a  probe  could  be  intro- 
duced and  passed  smoothly  the  following  day.  Fourteen  days'  treat- 
ment resulted  in  cure.  The  writer  particularly  enii)ha.sizes  the  rapidity 
of  action  of  this  medicament. 


The  Eye-ground  in  Psychoses.-  IJf.nf.dict  {Atuials  of  Ophfhnl., 
April,  1914,  p.  233),  from  a  study  of  the  fundi  of  psychopathic  subjects, 
concludes  (1)  that  well-defined  disorders  from  extensive  morbid  con- 
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ditions  may  exist  for  sometime  \\^thout  change  in  the  ophthalmoscopic 
appearances  of  the  eye-grounds;  (2)  cases  of  dementia  precox,  either 
slowly  developing  or  rapidly  deteriorating,  present  no  associated  disk 
changes  peculiar  to  this  condition,  but  rather  a  higher  percentage  of 
normal  fundi  than  either  the  organic  or  functional  group  of  psychoses; 
(3)  in  functional  psychoses  there  is  no  definite  association  between  the 
mental  disorder  and  the  ophthalmoscopic  appearance  of  the  fundus. 


The  Scientific  Basis  of  Potassium  Iodide  in  Arteriosclerosis. — ^Flury 
(Archir.  ofOphthol,  July,  1914,  p.  405)  summarizes  the  results  of  experi- 
mental investigation  as  follows:  The  drug  has  a  pronounced  salt 
action,  whereby  it  modifies  osmotic  processes  and  increases  cellular 
activity.  In  addition  the  specific  effect  of  the  ions  must  be  regarded. 
The  potassium  by  its  action  on  the  central  nervous  system  and  muscles 
facilitates  the  transport  of  the  salt  in  the  tissues  and  the  exchange  of 
ions,  and  also  causes  special  changes  in  the  mineral  metabolisrn.  The 
peculiar  distribution  of  iodine  in  the  body  shows  that  it  has  a  distinct 
affinity  for  certain  tissues.  As  regards  arteriosclerosis,  the  arterial 
vessels  as  well  as  the  glandular  cells  and  many  diseased  tissues  are 
able  to  collect  iodine.  The  therapeutic  use  of  iodide  of  potash  may  not 
only  influence  metabolism,  but  directly  aft'ect  the  vascular  elements 
in  arteriosclerosis.  The  reduction  of  the  friction  of  the  blood  which 
potassium  iodide  causes  may  result  in  an  improvement  in  the  circulation 
and  increased  diapedesis.  It  may  also  be  assumed,  from  the  known 
effects  of  poisoning  with  iodine  in  man,  that  the  reduction  of  blood- 
pressure  plays  a  role  in  the  action  of  the  remedy.  Iodide  of  potash 
cannot  be  replaced  by  any  other  salt  or  any  of  the  numerous  modern 
substitutes,  inasmuch  as  its  therapeutic  effect  depends  upon  the  salt, 
the  potassium  and  the  iodine,  of  which  the  latter  is  probably  the  most 
important. 
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How  Salivary  Secretion  is  Influenced. — Wertheimer  and  Battez 
(Jour,  de  rinjsiol.  et  de  Path.  Gen.,  November  15,  1913,  vol.  xv, 
No.  6)  have  undertaken  experiments  to  decide  the  question  of  how 
the  salivary  glands  are  stimulated  to  secretion.  It  will  be  remembered 
that  Cohnheim  and  Lichtheim  found  that  salivary  secretion  increased 
if  saline  solution  was  introduced  into  the  circulation.  They  con- 
sidered that  salivary  secretion  was  one  means  by  which  the  body 
cleared  itself  of  the  excess  of  fluid.    Later  Cohnheim  found  that  even 
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without  the  assistance  of  the  secretory  nerves  a  hydremic  condition 
led  to  an  increase  of  the  secretion,  and  sometimes  to  a  distention  and 
edema  of  the  glands,  and  thought  that  these  manifestations  were  en- 
tirely separate  from  the  nervous  system;  he  went  further,  and  having 
paralyzed  the  chorda  tympani  by  atropin,  he  still  found  that  injection 
of  saline  was  efficient  in  producing  edema  of  the  gland.  Hamburger 
considered  that  there  could  be  no  salivary  secretion  without  nervous 
excitation,  and  thought  that  the  reason  why  solutions  of  certain  salts 
caused  salivation  was  by  the  eliminated  salts  impresssing  the  gustatory 
nerves.  The  authors  think  that  gustatory  excitation  plays  no  part  in 
the  provocation  of  salivary  secretion  by  the  injection  of  salts,  for  after 
section  or  paralysis  of  the  gustatory  nerves,  as  well  as  after  the  injection 
of  pure  and  distilled  water,  the  salivation  was  obtained.  They  consider 
that  the  reactions  of  the  submaxillary  gland,  either  intact  or  deprived 
of  its  nerves,  show  that  the  secretion  following  transfusion  of  liquids 
into  the  blood  is  almost  entirely  under  control  of  the  central  nervous 
system  excited  directly  by  the  heightened  blood-pressure.  Such  exci- 
tation they  consider  is  transmitted  by  the  chorda  tympani.  Com- 
pression of  the  abdominal  aorta,  which  increases  the  pressure  in  the 
subdiaphragmatic  region,  has  the  same  result,  although  less  marked, 
as  follows  the  injection  of  saline,  especially  in  animals  whose  blood 
is  alreadv  in  a  hvdramic  state. 


Carrot-juice  Agar  as  a  Medium. — Rochaix  (Jour,  de  Physiol,  ct  de 
Path.  Gen.,  November  15,  1913,  vol.  xv.  No.  6)  finds  that  carrot-juice 
agar  is  an  extremely  useful  medium  for  the  growth  of  colon,  typhoid, 
and  paratyphoid  of  many  sorts,  of  which  it  gives  abimdant  cultures 
in  twenty-four  hours  at  37°.  It  is  equally  applicable  to  Bacillus  pyo- 
cyaneus,  anthrax.  Streptococcus  pyogenes,  and  the  encapsulated  group, 
while,  on  the  contrary,  it  is  unfavorable  to  the  development  of  staphy- 
lococcus, diphtheria,  and  pneumococcus.  It  is  made  as  follows:  carrots 
well  washed  are  cut  up  and  the  juice  expressed;  200  c.c.  water  is  added 
to  800  c.c.  of  carrot  juice,  and  agar  is  added,  as  in  the  preparation 
of  ordinary  peptone  jelly,  in  the  proportion  of  about  30  to  35  grams 
per  1000  c.c.  The  mixture  is  kept  at  115°  for  twenty-five  minutes  in 
the  autoclave;  clarified  with  white  of  egg;  alkalinized.  and  filtered. 
After  being  tubed  it  is  sterilized  again  at  108°  to  110°,  after  which  the 
medium  is  more  clear  and  transparent  than  the  ordinary  peptone 
jelly.  The  author  has  used  also  carrot  juice,  agar  glycerinated,  arti- 
choke agar,  potato  agar,  and  beet-root  agar,  but  finds  that,  everything 
considered,  the  first  named  is  the  best,  for  the  reason  that  with  simple 
economical  preparation  and  absence  of  peptone  it  is  yet  possible  to 
obtain  luxuriant  growths  of  the  bacilli  indicated,  and  very  rapid  growths 
of  molds;  while  the  production  or  absence  of  gas  in  the  agar  cultures 
is  another  diMerential  characteristic  which  can  be  added  to  those  already 
known  as  separating  the  colon-typhoid  group  from  the  encapsulated 
forms. 


The  Frequency  of  Tuberculosis. — Lt  n.\Hscn  (Virch.  Arch..  213,  417) 
pul)Iishes  autopsy  figures  which  are  authoritative  from  Posen,  Zureknu, 
and  Diisseldorf,  showing  that  tuberculosis  was  present  in  57.4  per  cent, 
of  7371  cases,  whereas  it  was  found  in  69.2  per  cent,  of  5800  adolescents. 
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Orth  adds  as  a  footnote  that  51.4  per  cent,  was  the  figure  for  his  own 
institute  (1000  autopsies  in  Montreal  gave  a  total  tuberculosis  figure 
of  43.7  per  cent.).  Since  the  figures  for  latent  and  healed  tuberculosis 
were  higher  in  adolescents  than  in  all  cases,  the  conclusion  appears  to 
be  justified  that  the  tendency  to  healing  and  to  a  harmless  course  is 
greater  in  the  former.  Further,  in  1114  cases  Lubarsch  was  able  to 
determine  a  hematogenous  source  for  29  per  cent. 


Plasma  Cells  in  the  Kidney. — Ceelen  (Virch.  Arch.,  211,  S.  276, 
1913)  has  examined  a  series  of  60  kidneys,  mostly  from  the  young,  some 
from  the  newborn.  His  contention  is  that  plasma  cells  are  never  found 
in  the  normal  kidneys,  and  nearly  always  in  the  damaged  organ,  save 
perhaps  in  cases  of  simple  hyperemia;  in  pyelonephritis  they  are  likely 
to  be  especially  prominent,  and  they  may  be  so  numerous  in  interstitial 
nephritis  as  to  merit  the  statement  that  in  primary  interstitial  nephritis 
(if  one  allow  the  term)  there  is  a  plasma-cell  stage.  The  cells  are  found 
in  the  periphery  of  the  veins  and  arteries  and  above  the  Malpighian 
bodies.  They  vary  greatly  in  size  and  may  be  multinucleate.  They 
are  histiogenous,  originating  from  the  capillary  endothelium,  from 
adventitious  cells,  but  probably  not  from  hematogenous  lymphocytes. 
They  may  give  origin  to  smaller  round,  plasma  daughter-cells.  They 
may  be  found  in  the  blood;  they  give  us  specific  indication  of  disease, 
save  that  in  the  newborn  they  are  characteristic  of  syphilis. 


An  Unusual  Form  of  Meningeal  Tuberculosis. — Vox  Czirer  (Cen- 
tralhl.  f.  dig.  Path.  u.  path.  Anat.,  Bd.  xxv,  No.  4,  28,  February,  1914) 
describes  a  very  unusual  form  of  meningeal  tuberculosis  which  occurred 
in  a  man  aged  twenty-five  years;  a  flattened,  outspread  mass  of  pale 
reddish-gray  color  and  0.5  cm.  thick  lay  over  the  convexity  of  the  left 
hemisphere.  It  measured  8.5  by  5.7  cm.,  and  broadened  out  over 
the  posterior  part  of  the  frontal  lobe  and  the  front  part  of  the  parietal. 
]\Iacroscopically  it  was  judged  to  be  a  sarcoma,  but  its  microscopic 
examination  determined  a  tuberculous  character,  and  the  specific 
bacilli  were  found  in  the  sections.  It  is  very  unusual  to  find  a  departure 
from  the  usual  basal  inflammation,  and  Czirer  has  found  only  two  or 
three  cases  reported. 


Market  Butter. — In  a  study  of  the  market  butter  of  Boston  by 
RosENAU,  Frost,  and  Bryant  {Jour.  Med.  Res.,  March,  1914)  there 
are  one  or  two  points  of  interest  to  the  casual  reader.  All  the  specimens 
tested  would  be  classed  as  good  butter,  and,  it  may  be  remarked  in  pass- 
ing, passed  the  necessary  standards.  Twenty-five  samples  averaged 
five  and  a  half  million  bacteria  per  gram,  and  the  authors  state  that 
the  bacteria  diminish  markedly  with  age  of  the  butter  in  which  they 
are  contained.  One  sample  diminished  85  per  cent,  in  two  weeks, 
two  others  over  90  per  cent,  in  four  and  six  weeks.  Bacillus  coli  ap- 
peared occasionally,  streptococci  frequently,  and  B.  welchii  not  at  all, 
although  this  last  is  frequent  in  milk.  Tubercle  bacilli  were  found  in 
two  of  twenty-one  samples,  which  gives  a  figure  corresponding  closely 
to  the  number  of  milk  samples  similarly  inspected.  The  authors 
consider  that  the  cream  used  for  butter  should  be  pasteurized,  the 
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more  so  as  general  high  quaUty  of  butter  is  no  guaranty  of  safety  in 
this  regard;  the  samples  which  contained  tubercle  bacilli  were,  in  fact, 
the  most  high-priced  and  generally  excellent  samples  in  other  regards. 


The  Eosinophilic  Granules. — Miller  (Centralbl.  f.  allg.  Path.  u. 
path.  Anat.,  Bd.  25,  No.  6,  March  31,  1914)  takes  up  the  ill-understood 
subject  of  the  natures  of  the  eosinophilic  granules.  He  is  strongly 
opposed  to  the  idea  that  these  originate  from  hemoglobin  or  are  of 
hemoglobin  nature;  they  are  to  be  found  in  low  forms  of  life  which 
possess  no  red  corpuscles,  they  contain  no  hematin  group;  a  change  of 
fragments  of  erythrocytes  into  these  granules  has  never  been  observed, 
and  eosinophiles  do  not  give  origin  to  pigment  cells;  even  staining 
differences  are  to  be  observed  between  these  and  hemoglobin  particles. 
The  granules,  moreover,  are  in  direct  connection  with  the  stroma  of 
the  cells.  Nor,  thinks  the  author,  are  these  granules  of  the  nature  of 
the  bodies  known  as  Russell's  fuchsin  bodies,  which  are  found  very 
exceptionally  in  plasma  cells.  Miller  considers  that  the  presence  of 
eosinophiles  has  no  diagnostic  value  in  the  differential  diagnosis  of 
gonorrheal  disease  of  the  adnexa. 


Salvarsan  and  Other  Therapeutic  Agents  as  Antiseptics. — Schiemann 
AND  IsHiWARA  {Zeits.  f.  Hi/g.  u.  Infcktionskr.,  Bd.  77,  Hft.  1,  1914) 
have  conducted  painstaking  labor  upon  the  antiseptic  qualities  of  sal- 
varsan and  ethylhydrocuprein,  and  they  find  that  iri  vitro  these  agents 
prevent  growth  in  dilutions  of  one  in  a  million.  The  actual  killing 
power  of  salvarsan  exists  in  such  dilution,  but  is  excited  slowly  so  that 
at  the  end  of  twenty-four  hours  the  height  of  the  action  may  not  be 
reacted.  The  drugs  are  selective,  also,  salvarsan  being  effective  on  the 
anthrax,  glanders,  and  erysipelas  organism,  cuprein  on  pneumococcus, 
the  effect  on  various  other  bacteria  being  lessened  a  hundred  and  even 
a  thousand  fold.  In  serum,  the  effects  are  not  greatly  different  from 
those  observed  in  bouillon,  activated  serum  permitting  a  greater  effect 
than  inactivated,  which  is  the  opposite  result  to  that  found  in  the  case 
of  sublimate.  Phenol  is  weakened  by  serum  to  a  less  degree  than  is 
sublimate.  The  effect  of  salvarsan  differs  according  to  the  kind  of 
serum,  cattle  serum  giving  a  less  potent  result  than  rabbit  serum. 
The  authors  explain  the  differences  seen  in  salvarsan  and  cuprein  on 
the  one  hand,  and  sublimate  on  the  other,  as  the  result  of  the  lipoids 
in  the  serum.  Lecithin  and  cholesterin  added  in  a  strength  of  1  in  100 
caused  a  very  marked  weakening  of  the  ability  to  prevent  growth 
of  bacteria. 

Notice  to  Contributors. — All  communications  intended  for  insertion  in  the 
Original  Department  of  this  Journal  are  received  only  with  the  distinct  under- 
standing that  they  are  contributed  exclusively  to  this  .Iodrnal. 

Contributions  from  abroad  written  in  a  foreign  languaKO,  if  on  examination  they 
are  found  desirable  for  this  Journai,,  will  be  translated  at  its  expense. 

A  limited  immbcr  of  reprints  in  pamphlet  form,  if  desired,  will  be  furnished  to 
authors,  provided  the  request  for  them  be  written  on  the  manuscript. 

All  communications  should  be  addressed  to — 

Dr.  George  Morris  Piersol,  1927  Chestnut  St.,  Philadelphia,  Pa.,  U.  S.  A. 
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ORIGINAL  ARTICLES 

THE  CLINICAL  VALUE  OF  EXPECTORANTS. 
By  Joseph  L.  ]\Iiller,  M.D., 

CHICAGO,    ILLINOIS. 

The  medical  literature  does  not  contain,  so  far  as  I  have  been 
able  to  determine,  any  accurate  bedside  observation  on  the  value 
of  expectorants.  There  are  many  references  of  medicial  men's 
impressions,  but  nowhere  carefully  recorded  facts  that  will  bear 
close  scrutiny.  When  an  investigation  of  this  subject  was  first 
considered,  after  reviewing  the  literature,  several  methods  were 
considered  and  tried  for  an  accurate  bedside  study  of  the  subject. 
It  was  impossible,  however,  to  obtain  satisfactory  data,  so  this 
was  abandoned  and  the  work  carried  on  with  the  laboratory  animal; 
and  it  would  appear  that  an  accurate  bedside  study  of  the  action 
of  expectorants  offers  at  present  insurmountable  difficulties. 
Patients  with  acute  bronchial  troubles  are  unsuited  for  study  on 
account  of  the  rapid  and  marked  spontaneous  changes  that  may 
occur.  Those  with  chronic  bronchitis,  where  the  daily  or  even 
weekly  variations  are  imperceptible,  are  most  suited  for  a  study  of 
this  character.  In  these  patients,  however,  it  is  apparently  impos- 
sible to  determine  accurately  the  amount  and  visco.sity  of  the 
sputum.  The  admixture  of  saliva  and  the  length  of  time  the 
secretion  has  remained  in  the  trachea  or  bronchi,  with  consequent 
loss  of  water,  nuist  all  be  considered. 

The  review  of  the  literature  is  comparatively  simple,  as  the 
total  published  information  ui)()n  this  subject,  outside  of  that 
contained  in  the  text-books  on  j)liarmacology,  is  confined  to  less 
than  a  half  dozen  monographs.  The  total  evidence  at  hand,  there- 
fore, consists  of  purely  theoretical  consideration  and  three  or  four 
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series  of  observations  performed  upon  laboratory  animals,  to  which 
we  have  added  some  additional  laboratory  experiments. 

Expectorants  may  be  defined  as  agents  which  facilitate  the 
removal  of  secretion  from  the  air  passages.  Several  factors  play 
a  role  in  this  process.  The  act  of  coughing,  by  increasing  air 
currents,  carries  upward  the  secretion  in  the  trachea  and  larger 
bronchial  tubes,  but  has  no  effect  upon  the  bronchioles.  In  these 
latter  the  chief  factor  is  the  ciliary  movements  of  the  bronchial 
mucosa.  It  has  been  determined  by  Gebhart,  Henderson  and 
Taylor,  and  others  that  the  ciliary  activity  is  capable  of  carrying 
mucus  1.5  to  2.5  cm.  per  minute.  Increased  viscosity  of  the  mucus 
interferes  materially  with  this  movement,  and  Engelmann  has 
shown  that  it  may  entirely  inhibit  the  action  of  the  cilia.  The 
third  factor  is  the  presence  in  the  alveoli  and  smaller  bronchioles 
of  a  peristaltic-like  movement;  this  probably  under  vague  control 
(Einthoven,  Sandimann).  These  movements  somewhat  resembling 
intestinal  peristalsis,  are  probably  important  factors  in  removing 
the  mucus  from  the  alveoli  and  terminal  bronchioles,  neither  of 
which  are  provided  with  cilia.  To  facilitate  removal  of  mucus  it 
would,  therefore,  be  necessary  to  stimulate  coughing,  increase  the 
ciliary  movements,  lessen  the  viscosity  of  the  secretion,  or  stimulate 
bronchial  peristalsis. 

The  cilia  are  not  supplied  with  nerves,  and  it  is  therefore  impos- 
sible to  stimulate  them  through  the  nervous  system.  Virchow, 
in  1854,  demonstrated  that  the  direct  application  of  weak  alkalies 
increased  the  activity  of  the  cilia,  and  Rossbach  claimed  that 
alkalies  by  the  mouth  had  the  same  eflect.  Cushney  states  that 
alkalies  are  not  secreted  through  the  bronchial  mucosa,  and  certainly 
in  the  ordinary  doses  the  amount  so  secreted  must  be  neglible. 
It  is,  therefore,  highly  imi)r()bal)le  that  any  of  the  expectorants 
increase  the  ciliary  movement. 

There  is  no  evidence  that  any  of  the  expectorants  increase  the 
rhythmical  muscular  contraction  in  the  bronchioles.  It  is  possible 
that  apomorphin  in  large  doses  ma\"  stimulate  the  vagus  and  thus 
iiUTcase  peristalsis. 

The  final  possibility  is  the  action  of  expectorants  in  thinning 
the  bronchial  secretion.  The  trachea  and  bronchi  are  richly  sup- 
pliefl  with  mucous  glands  capaiile  of  producing  a  profuse  secretion. 
The  viscosity  of  this  secretion  !nay  be  lessened  either  by  increasiiig 
the  amount  of  secretion  or  by  introducing  into  the  secretion  some- 
tliiiig  which  would  (lissol\-e  the  mucus,  as  for  instance  an  alkali. 

The  exju'ctorant  action  of  annnonium  chloride  and  ammonium 
carbonate  was  thought  ttt  l»e  due  to  their  elimination  through  the 
bronchial  mucosa,  the  alkali  thinning  the  secretion.  This  theory. 
houcN'er,  will  not  bear  close  scrutiny.  Hic<ll.  Winterberg,  and 
others  have  shown  that  one-half  to  four-fifths  of  the  ammonia 
administered  disap])ears  in  the  liver,  nev(T  reaching  the  systemic 


miller:  the  clinical  value  of  expectoraxt.s  471 

circulation.  In  the  ordinary  therapeutic  dose  of  0.3  fim.  no  more 
than  O.l.")  <j;ni.,  or  2.3  ^^rains.  would  reach  the  <jeneral  circuhition, 
and  at  most  only  a  small  i)art  ot"  this  would  he  excretcHJ  hy  the 
bronchial  mucosa,  an  amount  certainly  too  small  to  modify  the 
viscosity  of  the  mucus.  In  case,  therefore,  the  ammonium  salts 
mentioned  thin  the  mucous  secretion  they  must  act  through  some 
difierent  channel.  It  is  now  believed  that  their  action  is  upon  the 
bronchial  gland  centre,  which,  in  its  activity,  apparently  shows  a 
parallelism  with  the  salivary  centre.  It  is  thought  that  the  centre 
may  be  stimulated  either  directly  by  substances  in  the  blood  or 
reflexly  from  the  stomach  and  mouth.  Biedl  and  AVinterberg 
have  shown  that  in  order  to  stimulate  this  centre  in  dogs  it  requires 
2  to  2.5  mg.  of  ammonium  salts  per  100  gm.  of  blood.  They  found 
that  when  injected  intravenously  into  a  7  kilo  dog  0.48  gm.  of 
ammonium  chloride  was  required,  and  if  given  by  the  mouth  twice 
this  amount,  equivalent  to  about  0  gm.  in  a  man. 

Turning  to  a  consideration  of  the  experimental  work  performed 
with  ammonium  salts,  Rossbach,  in  1(SS2,  endeavored  to  determine 
the  amount  of  tracheal  secretion  in  cats  by  exposing  the  interior 
of  the  trachea  by  means  of  a  longitudinal  slit  and  then  observing 
the  secretion  directly.  The  exposed  mucosa  was  dried  with  filter 
paper  and  the  time  noted  in  which  secretion  occurred.  Drugs 
were  then  given  and  the  secreting  time  again  observed.  He  used 
large  doses  of  ammonium  carbonate,  2  gm.  intravenously,  and 
reported  a  definite  delay  in  the  secretion  time.  He  also  failed  to 
increase  secretion  by  painting  the  mucosa  with  a  1  per  cent,  solution 
of  ammonium  carbonate. 

Calvert,  in  1S96,  repeated  Rossbach's  experiments  with  quite 
different  results.  He  refers  to  only  two  experiments,  both  on  cats. 
He  reports  that  after  the  intravenous  injection  of  2  gm.  of  sodium 
carbonate  there  was  a  shortening  of  the  secretory  time  of  one  minute. 
Considering  the  method  employed,  namely,  the  covering  of  a  pre- 
viously dried  surface  with  a  secretion,  this  difference  in  time  is 
too  slight  to  enable  us  to  draw  any  conclusions.  Henderson  and 
Taylor  call  attention  to  the  late  appearance  of  the  secretion  in  one 
of  (Calvert's  cases,  thirty-seven  minutes,  as  after  an  intravenous 
injection  the  effect  should  be  noted  within  ten  or  twenty  minutes. 
The  possibility  of  such  a  surface  being  moistened  by  secretion 
carried  up  from  below  by  the  cilia  makes  another  i)robable  source 
of  error. 

Henderson  and  Taylor,  in  1910,  studied  the  action  of  expectorants 
by  the  following  method:  Cats  were  anesthetized  with  chloroform 
or  ether,  or  both.  This  was  followed  by  urethane,  which  kept 
the  animal  asleep  during  the  period  of  observation.  One  limb  of 
a  Y-tube  was  fastened  into  the  trachea,  another  to  a  calcium  I'-tube 
and  the  other  limb  to  the  blast  side  of  a  Meyer  respiratory  pump,  the 
exhaust  end  of  which  was  attached  to  the  other  end  of  the  calc-ium 
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U-tube.  The  animal  was  placed  upon  its  belly  on  an  incline  to 
assist  in  the  escape  of  mucus.  By  this  method  not  only  the  mucus 
but  the  water  also  contained  in  the  expired  air  was  estimated. 
This  latter  factor  apparently  introduces  an  clement  of  error,  as 
they  found  it  varied  with  the  temperature  of  the  animal,  the 
amount  of  air  forced  into  the  lung,  and  the  state  of  the  animal's 
circulation.  They  reported  that  ammonium  carbonate  or  ammo- 
nium chloride  in  large  doses  given  intravenously  equivalent  to  12 
gm.  for  a  70  kilo  man,  caused  marked  increased  secretion  of  mucus. 
Two  and  a  half  times  this  dose,  an  equivalent  of  30  gm.  for  a  man, 
given  by  the  mouth,  also  caused  increased  secretion.  Doses  of 
40  mg.  of  ammonium  carbonate  intravenously,  equivalent  to  1 
gm.  in  man,  at  times  failed  to  produce  any  increased  secretion. 
In  one  instance  50  mg.  of  ammonium  chloride  intra\enously, 
euqivalent  to  1.25  gm.  in  man,  failed  to  increase  secretion.  The 
dosage  with  which  they  obtained  results  was  far  in  excess  of  that 
usually  employed  by  the  clinician,  and  therefore  it  may  be  said 
that  they  have  not  shown  that  in  man  these  drugs  in  the  ordinary 
therapeutic  dose  acts  as  expectorants.  When  they  obtained  results 
the  increased  secretion  appeared  in  about  ten  minutes  and  was 
transitory  in  character,  rarely  lasting  more  than  twenty  minutes. 

On  account  of  the  conflicting  reports  upon  the  action  of  the  am- 
monium salts  on  bronchial  secretion  the  following  experimental 
work  was  carried  out.  Oblong  pieces  of  filter  paper  of  uniform 
weight  and  size,  6x12  cm.,  were  rolled  in  such  a  manner  so  as  to 
fit  into  the  trachea  and  still  leave  a  lumen  of  about  1  cm.  Dogs 
averaging  about  7  kilos  were  anesthetized  by  giving  5  gm.  of  chlore- 
tone  in  alcohol.  The  trachea  was  then  severed  transversely,  just 
below  the  larynx,  all  bleeding  stopped  by  means  of  the  cautery, 
and  a  weighed  rolled  filter  paper  introduced.  This  came  in  close 
contact  with  the  mucosa  for  a  distance  of  about  ()  cm.  Such  a 
filter  was  left  in  place  ten  minutes,  then  reweighed,  and  the  increase 
taken  as  an  index  of  the  amount  of  secretion  from  the  mucosa. 
This  should  also  include  some  of  the  moisture  in  the  expired  air  and 
mucus  carried  up  from  below.  After  two  control  readings  of  ten 
miiuites  each  the  annnonium  carbonate  in  moderate  doses  was 
injected  directly  into  the  duodenum,  and  then  another  series  of 
readings  was  taken,  each  of  ten  minutes,  and  continued  for  thirty 
minutes  or  more.    Four  animals  in  all  were  used. 

Tiie  following  results  were  obtained  with  annnonium  carbonate: 

Dog  I,  7.2  kilos,  received  5  gm.  ciiloretone  in  50  j)er  cent,  alcohol. 
Increase  in  weight  of  filter  paper  during  the  two  control  periods 
was  0.2  and  0.12  gni.  The  increase  in  weight  after  0.3  gm.  of  am- 
monium carbonate  for  three  periods  of  ten  minutes  each  was  O.IS, 
O.I  1,  0.  Ki  gni.  respectively. 

Dog  II,  0.5  kilos,  received  5  gtn.  ciiloretone  in  50  per  cent,  alcohol. 
Increase  in  weight  of  filter  papiT  <luring  the  two  control  periods 
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0.0  aiul  0.4  gni.  respectively.  The  increase  in  weight  after  0.25 
<;ni.  of  ammonium  carbonate  for  three  ten-minute  periods  was 
0.4,  0.4,  and  0.4  gm.  respectively. 

Dog  III,  7  kilos,  received  o  gm.  chloretone  in  50  per  cent.  alc(»hol. 
Increase  in  weight  of  filter  paper  during  the  two  control  readings 
0.19  and  0.17  gm.  respectively.  The  increase  in  weight  after  0.5 
gm.  of  ammonium  carbonate  for  three  periods  was  0.17,  0.10,  and 
0.17  gm.  respectively. 

Dog  IV,  7.5  kilos,  received  5  gm.  of  chloretone  in  50  per  cent, 
alcohol.  Increase  in  weight  of  filter  paper  during  the  two  control 
periods  was  0.2  and  0.14  gm.  respectively.  The  increase  in  weight 
after  0.25  gm.  of  ammonium  carbonate  for  three  ten-minute  periods 
was  0.14,  0.12,  and  0.12  gm.  respectively. 

These  experiments  show  that  at  least  by  the  method  pursued 
annnonium  carbonate  in  what  would  be  called  moderate  laboratory 
doses  for  a  dog  does  not  increase  bronchial  secretion.  The  dosage 
varied  from  0.25  to  0.5  gm.,  equivalent  to  2  to  4  gm.  for  a  05  kilo 
man,  an  amount  considerably  in  excess  of  the  ordinary  therapeutic 
dose. 

Both  experimental  and  clinical  e\  idence  would  indicate  that  the 
iodides  cause  increased  secretion  of  bronchial  mucus.  Henderson 
and  Taylor,  from  their  experimental  report,  believe  that  this  must 
be  due  to  reflex  stimulation  of  the  bronchial  centre  from  the  stomach, 
as  in  their  experiments  iodides  used  intravenously  did  not  modify 
the  bronchial  secretion.  The  iodides,  as  shown  by  Baehr  and  Pick 
and  others,  also  cause  dilatation  of  the  bronchioles.  It  is  possible 
this  may  play  some  role  in  facilitating  the  removal  of  mucus. 

Many  of  the  drugs  having  an  emetic  action  also  act  as  expec- 
torants. Attention  has  already  been  called  to  the  apparent  intimate 
relation  between  the  salivary  and  bronchial  gland  centre.  The 
most  important  members  of  this  group  are  apomorj)hin  and  ipecac. 
Both  of  these  in  non-emetic  doses  are  supposed  to  cause  increased 
bronchial  secretion.  Apomorphin  ])robably  acts  chiefly  by  direct 
stimulation  of  the  bronchial  gland  centre;  ipecac  both  centrally 
and  reflexly  from  the  stomach.  These  drugs  when  pushed  to  the 
point  where  they  have  an  emetic  action  may  possibly  through  their 
vagus  action  also  cause  increased  peristalsis  of  the  smaller  bron- 
chioles. Senega,  according  to  Henderson  and  Taylor,  probably 
acts  as  an  expectorant  by  eft'ecting  the  bronchial  gland  centre 
reflexly  from  the  stomach.  Pilocarj)in  stimulates  the  bronchial 
glands  directly. 

Rossbach,  ("alvert,  and  Henderson  and  Taylor  agree  that  ipecac 
and  aj)omorphin  act  as  expectorants  in  animals.  Calvert  failed 
to  obtain  results  with  senega,  but  Henderson  and  Taylor  produced 
marked  increased  bronchial  secretion  in  cats.  Henderson  and 
Taylor  also  obtained  positive  results  with  antimony  and  tincture 
of  squill.    The  uniformity  of  these  results  leaves  no  doubt  that  in 
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the  doses  used  these  drugs  act  as  expectorants  on  dogs  and  cats. 
Henderson  and  Taylor  call  attention  to  one  point,  namely,  that 
the  bronchial  gland  centre  is  easily  depressed  and  then  fails  to  act. 
Especially  with  apomorphin  a  slight  excess  in  dosage  by  depressing 
this  centre  would  lessen  bronchial  secretion.  They  raise  the  question 
whether  in  diseased  conditions  with  marked  circulatory  distur- 
bance  the  bronchial  gland  centre  would  react  as  in  the  normal. 

The  dosage  employed  in  all  this  experimental  work  was  quite 
large.  Henderson  and  Taylor  gave  1  c.c.  of  the  fiuidextract  of 
ipecac  intravenously  and  2  c.c.  of  the  wine  of  ipecac  by  the  mouth 
to  a  2j  kilo  cat.  This  would  be  equivalent  to  25  and  50  c.c.  in 
man.  This  dose  is,  of  course,  far  in  excess  of  that  employed  clini- 
cally. Their  results  with  senega  and  quill  were  obtained  by  using 
2  c.c.  of  the  tincture  of  each  in  a  2.5  kilo  cat:  here,  again,  doses 
far  in  excess  of  that  employed  in  man.  They  have  not,  therefore, 
])roved  that  any  of  these  drugs  are  active  in  the  ordinary  thera- 
peutic doses,  which  after  all,  from  a  clinical  standpoint,  is  most 
important.  For  this  reason  we  thought  it  desirable  to  repeat  these 
experiments,  using  moderate  doses. 

The  expectorant  action  of  ipecac  and  apomorphin  was  tested 
on  four  dogs.  The  method  of  procedure  differed  very  slightly  from 
that  used  in  the  experiments  with  ammonium  carbonate.  After 
severing  the  trachea  the  roll  of  filter  paper  was  introduced  into 
the  upper  portion  rather  than  the  lower,  as  in  the  previous  ex{)eri- 
ments.  This  method  offers  two  advantages:  (1)  that  absorption 
of  moisture  from  the  expired  air  is  avoided;  and  (2)  only  mucus 
from  the  surface  in  contact  with  the  filter  paper  is  obtained,  as  in 
the  previous  method  much  mucus  may  be  carried  upward  by  ciliary 
action. 

Chloretone  was  cmi)l()yo(l  as  an  anesthetic  in  three  of  the  animals, 
urethane  in  one.  The  emetin  was  injected  directly  into  the  stomach, 
the  apomori)hin  into  the  duodenum.  In  each  instance  the  filter 
paper  was  allowed  to  remain  in  contact  with  the  mucosa  ten  minutes. 
Two  control  readings  were  taken  before  administering  the  drug. 
Readings  were  taken  for  at  least  forty  mimites  after  gixing  the 
drug,  which  should  be  sufficient  time  to  permit  of  a  physiological 
action  occurring. 

The  following  results  were  ol)taincd   with  cnictin  hydrochloride: 

Dog  \,  7.S  kilos,  received  5  gm.  of  urethane  and  2  gtn.  of  chlore- 
tone  in  20  c.c.  of  50  j)er  cent,  alcohol.  Increase  in  weight  of  filter 
paj)er  during  tlu>  two  control  periods  0.05  and  ().()()  gm.  respectively. 
The  increase  in  weight  after  4  mg.  of  emetin  hydrochloride  for 
three  periods  of  ten  minutes  each  was  0.2(»2.  0.0525,  and  0.0495 
gm.  respectixcly. 

I  )og  \  1,  ().7  kilos,  rcccixed  5  gni.  ot  clilorctonc  in  20  c.c.  of  50 
per  cent,  alcohol.  Increase  in  weight  of  filter  pa|)er  during  the 
two  control  periods  was  0. ()()!;>  and  0.002  gm.  resi)ecti\ely.     The 
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increase  in  weight  after  4  mg.  of  emetin  liydrodiloride,  for  three 
periods  of  ten  minutes  each,  was  O.OoS.  ().().")(),  and  ().().")  om.  res- 
pectively. 

The  following  results  were  obtained  with  aponiorphin  sulphate: 

Dog  MI,  9  kilos,  received  2.5  gm.  of  ciiloretone  in  15  c.c.  of  50 
per  cent,  alcohol.  Increase  in  weight  of  filter  paper  during  two 
control  periods  was  O.OS  and  l).()74()  gm.  respectively.  The  incTcase 
in  weight  after  2  mg.  of  aponiorphin  for  three  periods  of  ten  minutes 
each  was  0.0727,  ().0()()4,  and  0.0()43  gm. 

Dog  IX,  <S  kilos,  received  5  gm.  of  chloretone  in  20  c.c.  of  50  per 
cent,  alcohol.  Increase  in  weight  of  filter  paper  during  the  two 
control  {)erio(ls  was  O.OO  and  0.055  gm.  respectively.  The  increase 
in  weight  after  2  mg.  of  apomorphin  sulphate  was  0.054,  0.058, 
and  0.055  gm.  respectively. 

It  will  be  noticed  that  the  first  reading  in  each  instance  was 
considerable  higher  than  the  subsequent  ones.  This  can  probably 
be  accounted  for  by  mucus  which  had  collected  in  the  trachea, 
and,  therefore,  does  not  represent  the  real  secretion  during  the 
period.  At  the  beginning  of  the  experiment  there  was  frequently 
slight  bleeding  from  the  severed  end  of  the  trachea;  this  added  to 
the  weight  of  the  filtered  paper. 

The  apparently  much  greater  secretion  of  mucus  in  Dogs  I  to  V 
in  both  controls  and  after  receiving  the  drug  was  due  to  the  roll  of 
filter  paper  being  introduced  in  the  lower  segment  of  the  severed 
trachea,  so  that  much  of  the  mucus  on  the  filter  paper  was  carried 
up  by  the  cilia  from  below  and  also  from  moisture  in  the  expired 
air.  The  filter  paper  was  introduced  into  the  upper  end  of  the 
trachea  in  Dogs  VI  to  IX,  the  increase  in  weight  here  probably 
being  due  almost  entirely  to  mucus  secreted  from  the  surface 
covered  by  the  filter  paper. 

I  wish  to  express  my  appreciation  of  the  valuable  suggestions 
and  assistance  rendered  by  Prof.  A.  P.  Matthews,  of  the  Iniversity 
of  Chicago. 

Summary.  Ammonium  carbonate  and  ammom'um  chloride 
and  the  emetic  group  of  expectorants,  as  apomorphin  and  ipecac, 
when  given  in  sufficiently  large  doses  to  animals,  increase  bronchial 
secretion.  Ammonia  salts  per  os,  in  moderate  doses  equivalent 
to  2  mg.  in  an  adult  man,  do  not  increase  bronchial  secretion  in  the 
dog.  Apomorphin  and  emetin  when  given  to  dogs  in  doses  con- 
siderably greater  than  the  ordinary  therapeutic  do.se  for  man  do 
not  excite  increased  bronchial  secretion. 
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RELATIVE  PULMONIC  INSUFFICIENCY. 
By  J.  X.  Hall,  M.D., 

PROFESSOR  OF  MEDICINE,  MEDIC.\L  DEPARTMENT,   UNIVERSITY  OF  COLORADO, 
DENVER,   COLORADO. 

In  the  study  of  the  valvular  diseases  of  the  heart,  a  general 
agreement  among  clinicians  may  be  noted  in  almost  every  field 
excepting  the  one  we  are  to  study. 

^Mackenzie,  Dieulafoy,  and  many  other  writers  do  not  even 
mention  in  their  text-books  the  possibility  of  relative  insufficiency 
at  the  pulmonary  orifice.  Jurgensen  was  evidently  familiar  with 
the  murmur,  but  apparently  failed  to  interpret  it  correctly.  He 
states,^  in  describing  the  different  types  of  murmur  to  be  found  in 
mitral  stenosis,  that  "the  diastolic  murmur  is  also  heard  at  times 
in  the  second  left  intercostal  space,  in  the  region  of  the  pulmonary 
artery  or  a  little  outward  from  that  point.  At  times  the  murmur 
is  heard  a  little  more  distinctly  in  that  locality  than  at  the  apex, 
especially  when  a  systolic  murmur  is  also  j^resent  at  the  latter." 
It  is  certainly  a  most  striking  circumstance  that  he  describes  so 
closely  the  murmur  we  study  in  the  \ery  type  of  case  in  which  it 
is  most  frequently  noted.  He  makes  no  direct  mention  elsewiiere 
of  the  lesion  we  are  considering. 

Among  the  authors  at  hand  who  mention  the  phenomenon 
definitely  are  Colbeck,  who  states  that  "relative  incompetence  of 
the  pulmonic  valve  does  sometimes  occur,  but  the  lesion  is  decidedly 
rare.     It     .     .     .     may  ol)tain  in  cases  of  mitral  stenosis." 

Siittcrthwaite  states  tli;it  "teniporarx-  insufficiency  is  doul)tless 
of  common  occurrence." 

Osler^  says  that  "both  (iibson  and  (Iraham  Steell  have  called 
attention  to  the  possibility  of  leakage  through  tiiese  valves  in  cases 
of  great  iiu  rease  of  pressure  in  the  pulmonary  artery,  and  to  a  soft 
diastolic  murmur  heard  under  these  circumstances,  which  Steell 
calls   "the  murnuir  of  high   i)ressure   in   the  pulmonary   artery." 

'  Nntlinngpl's  F.ncyrlopi'ilin.  nispnsrs  of  tlip  Hi-.-irt.  '  lOillhth  (Hiition. 
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Allyn^  says  that  "it  is  prohabie  that  relative  pulmonary  insuffi- 
ciency occurs  more  frequently  than  we  are  wont  to  believe." 

P'urther  (flotation  of  authorities  would  sinij)ly  eniphasi/,e  the 
lack  of  unanimity  of  opinion  as  to  the  possii)iIity  and  frequency  of 
the  condition. 

Gibson's  experiments  should  be  quoted  in  order  to  show  the 
reasonableness  of  the  diagnosis  of  relative  insufficiency  under 
conditions  of  high  pulmonary  arterial  pressure.  "In  the  healthy 
human  heart  much  fluid  escaped  (from  the  pulmonary  orifice) 
with  a  pressure  above  thirteen  inches,  a  small  amount  between 
thirteen  and  eight  inches,  and  none  below  that  pressure.  We 
have  no  direct  means  of  estimating  the  pressure  in  man.  The  results 
of  animal  experiments  give  as  the  mean  pressure,  17.0  mm.  of 
mercury  in  the  cat,  12.07  mm.  in  the  rabbit,  and  29.6  mm.  in  the 
dog  (Bentner).  Eight  inches  of  water  is  equal  to  about  15  mm.  of 
mercury,  so  that  the  pressure  in  the  pulmonary  artery  in  man  at 
the  height  of  a  vigorous  systole  of  the  right  ventricle  may  cause  a 
pressure  well  above  that  which  first  begins  to  cause  insufficiency.^ 

Analogy  would  lead  us  to  expect  to  find  relative  leakage  here 
as  at  other  valves,  and  it  is  therefore  difficult  to  undertand  the 
position  of  certain  authors  who  ignore  the  existence  of  the  condition, 
or  virtually  state  that  it  does  not  occur. 

Personally,  I  regard  relative  pulmonary  regurgitation  as  being 
a  not  very  infrequent  complication  of  advanced  mitral  stenosis 
and  extensive  fibroid  phthisis,  and  as  being  occasionally  found  in 
other  conditions  in  which  the  pulmonic  tension  is  high. 

In  "A  Clinical  Study  of  Six  Hundred  Cases  of  Heart  Disease"^ 
I  found  the  murmur  in  question  present  three  times  in  association 
with  mitral  stenosis:  once  in  association  with  double  mitral  disease, 
and  once  in  association  with  combined  aortic  and  mitral  regurgita- 
tion. The  total  number  of  cases  of  simple  mitral  stenosis  studied 
in  this  series  was  35,  while  44  cases  presented  double  mitral  murmurs. 
We  may  safely  assume,  I  believe,  that  if  the  signs  and  symptoms 
to  be  mentioned  warrant  the  diagnosis  of  relative  pulmonary 
insufficiency  the  aftection  may  probably  be  found  in  possibly 
from  3  per  cent,  to  5  per  cent,  of  cases  of  mitral  stenosis.  My 
experience  before  and  since  the  gathering  of  the  statistics  quoted 
(between  1903  and  1909)  confirms  me  in  this  opinion. 

The  diagnosis  rests  upon  the  association  of  the  following  findings: 

1.  Some  definite  cause  for  increased  })ulmonary  tension,  notably 
mitral  stenosis  or  fibroid  phthisis  in  an  arlvanced  state. 

2.  The  presence  of  increased  precordial  area  of  dulness,  especially 
suggesting  dilatation  of  the  right  ventricle. 

3.  The  presence  of  a  soft  diastolic  murmur  heard  at  the  region 
of   the   pulmonary  valves,  and  transmitted    downward    from    the 

'  Amer.  Jour.  Med.  Sci.,  October,  191.3,  No.  4,  cxlvii.  51. 

•  Quoted  from  Osier's  System  of  Medicine.  5  Med.  Record,  November.  1.3,  10()0. 
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second  or  tliird  left  intercostal  space  along  the  left  side  of  the 
sternum.  The  murmur  is  exactly  of  the  type  found  in  aortic 
regurgitation,  excepting  that  it  is  generally  more  soft  and  blowing 
in  character.  The  most  striking  single  feature  is  the  inconstancy 
of  the  murmur.  After  being  present  for  days  or  weeks,  with  the 
regaining  of  a  better  condition  of  compensation,  the  murmur 
disappears,  to  reappear  with  the  next  breakdown.  It  is  absolutely 
essential  to  the  diagnosis  that  the  aortic  valve  sounds  be  clear  and 
that  no  feature  of  aortic  regurgitation  be  present.  Fortunately, 
the  insufficient  filling  of  the  left  ventricle  in  mitral  stenosis  often- 
times renders  the  aortic  second  sound  so  notably  feeble  that  the 
pulmonary  signs  are  prominent  by  contrast. 

4.  Absence  of  thrill.  This  is  not  infrequent  in  the  organic  lesion, 
but  is,  I  believe,  never  found  in  relative  insufficiency,  and  should 
therefore  count  against  such  a  diagnosis.  The  presence  of  a  systolic 
murmur  at  this  orifice  would  militate  against  the  diagnosis  of  relative 
leakage  and  be  in  favor  of  the  organic  type. 

5.  The  murmur  may  be  increased  in  intensity  by  expiration, 
especially  with  the  closed  glottis,  the  increased  intrapulmonary 
pressure  being  the  active  agency  in  bringing  about  the  exaggeration 
of  the  murmur.     A  similar  increase  may  be  noted  after  exertion. 

As  is  to  be  expected,  the  pulmonary  second  sound  is  commonly 
enfeebled  by  the  failure  of  close  apposition  of  the  pidmonic  leaflets. 

Of  the  considerable  number  of  cases  which  I  ha\e  seen  I  shall 
quote  but  two. 

Case  I. — IMale,  aged  twenty-seven  years,  complained  of  dyspnea 
and  cough,  the  former  of  extreme  severity.  Cyanosis  was  present 
at  various  times  while  under  observation.  Edema  finally  appeared. 
The  heart  was  much  increased  in  area,  the  apex-beat  being  found 
12  cm.  to  the  left  of  the  central  line,  with  marked  presystolic  mur- 
mur and  thrill.  A  soft  diastolic  murmur  was  found  extending 
downward  from  the  third  left  interspace.  This  disappeared  under 
rest  in  bed  and  the  administration  of  digitalis.  There  were  none 
of  the  features  of  aortic  regurgitation. 

The  patient  later  passed  through  an  attack  of  acute  pneumonia, 
the  murmur  rea])pearing.  Recovery  ensued,  this  being  one  of  the 
few  cases  1  have  known  of  recovery  from  acute  pneumonia  in 
advanced  mitral  stenosis.  Within  a  year  the  patient  died  of  cardiac 
incompensation.  The  postmortem  examination  showed  a  marked 
"buttonhole"  mitral  valve,  with  hypertrophy  and  extreme  dilata- 
tion of  the  heart.  The  aortic,  tricuspid,  and  pulmonic  valves  were 
normal. 

This  case  was  shown  at  a  meeting  of  the  Denver  (\)unty  Medical 
Society,  and  the  |)resence  of  a  nnirnnir  of  the  character  described 
was  verified  by  many  of  those  present. 

Case  II. — A  female,  aged  thirty-three  years,  had  sulVered  twice 
from  acute  rheumatism.  She  pn<sented  at  the  single  examination 
wjiieh    1    had   the  o|)])ortunity  of  making,  enormous  dilatation  of 
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the  heart,  the  transverse  diameter  of  tlie  precordial  flatness  being 
20  cm.  The  great  increase  in  this  direction  is  well  shown  in  the 
accompanying  skiagram,  for  which  I  am  indebted  to  Dr.  (t.  H. 
Stover.  A  loud  presystolic  mnrmnr  was  present  at  the  apex,  with 
presystolic  thrill.  At  the  pulmonic  area  there  was  heard  a  diastolic 
murnuir  such  as  we  have  described,  transmitted  downward,  and 
increased  in  intensity  by  exertion. 

The  aortic  second  sound  was  notably  feeble,  and  no  signs  of 
aortic  insufficiency  existed.  In  the  skiagram  may  be  noted  at  a 
the  marked  dilatation  of  the  right  ventricle,  and  the  general  increase 
in  area  in  a  transverse  direction  as  mentioned  above  ((>()  per  cent 
according  to  Dr.  Stover's  measurements).  In  the  absence  of  post- 
mortem proof  in  this  case  we  can,  of  course,  make  only  a  presumptive 
diagnosis  of  relative  insufficieiuy. 


.Skiagram  of  Case  II,  showing  inrroasod  transverse  diameter  of  the  dilated  heart. 


In  view  of  the  evidence  of  mitral  obstruction,  of  the  pulmonic 
diastolic  nnirmur,  increased  in  intensity  upon  exertion,  absence  of 
thrill,  absence  of  signs  of  aortic  disease,  feeble  aortic  second  sound, 
the  known  rarity  of  organic  pulmonary  regurgitation  and  the 
entire  reasonableness  of  a  diagnosis  of  relative  leakage  at  the  valve 
mentioned  under  conditions  of  marked  increase  in  the  tension  of 
the  pulmonary  circulation,  the  diagnosis  in  this  and  similar  cases, 
in  my  opinion,  rests  upon  as  secure  a  basis  as  that  of  the  other 
valvular  diseases  of  the  heart. 
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THE  PREVENTION   AND   TREATMENT   OF  VULVOVAGINITIS 
IN    CHILDREN.  1 

By  Fred.  J.  Taussig,  M.D., 

ASSOCIATE    IN    GYNECOLOGY,    WASHINGTON    UNIVERSITY    MEDICAL    SCHOOL. 

The  66  cases  of  vulvovaginitis  upon  which  this  report  is  based 
occurred  sporadically  during  the  past  eighteen  months  in  girls 
varying  in  age  from  three  weeks  to  twelve  years,  most  of  whom 
were  referred  from  the  St.  Louis  Children's  Hospital  Dispensary 
to  the  Washington  University  Gynecological  Dispensary  for  treat- 
ment. Forty-three  of  these  patients  were  investigated  as  to  home 
conditions,  possible  source  of  infection,  etc.,  by  the  social  service 
department  of  the  Children's  Hospital.  My  thanks  are  due  to 
INIiss  Stimson,  the  head  of  the  department,  and  to  ^Nlrs.  ^Marshall, 
who  investigated  most  of  the  cases,  for  their  kind  cooperation  and 
assistance.  I  also  wish  to  thank  Dr.  Stewart,  of  the  department 
of  hygiene  of  the  Board  of  Education,  and  the  ^'isiting  Nurses' 
Association  for  the  assistance  given  me  in  the  treatment  of  a  large 
number  of  these  cases. 

The  importance  of  gonorrheal  vulvovaginitis  in  children  lies 
not  merely  in  the  physical  discomfort  and  occasional  serious  com- 
plications resulting  therefrom,  but  in  the  moral  shock  produced 
upon  the  child  and  the  family  by  the  occurrence  of  this  loathsome 
disease  in  the  midst  of  the  innocence  of  infancy  and  childhood. 
Possibly  because  it  occupies  a  sort  of  midway  position  between 
pediatrics  and  gynecology,  few  specialists  have  given  this  disease 
the  serious  consideration  it  merits.  The  epidemics  of  vulvovaginitis 
that  have  from  time  to  time  invaded  children's  hospitals  and  insti- 
tutions have  aroused  pediatricians  to  the  contageousness  of  this 
infection.  The  profession  at  large  has  not,  however,  seemed  to 
realize  that  a  condition  so  infectious  in  institutions  nuist  also  be 
frc(|uently  transmitted  from  child  to  child,  or  through  some  other 
agency,  outside  of  such  hospitals  or  institutions.  Particularly  in 
schools,  in  tenements,  in  public  playgrounds,  etc.,  wherever  children 
congregate  in  considerable  number,  and  the  same  lavatories,  towels, 
etc.,  may  be  used,  we  ha\e  conditions  favoring  infection.  That 
the  disease  is  far  more  connnon  than  was  formerly  supj)osed  is 
being  generally  recognized.  Seippel-  estimates  the  lunnber  of 
cases  occurring  aiunially  in  Chicago  at  oOO.  Pollock''  b(>lieves  that 
from  SOI)  to  1000  girls  are  yearly  infected  in  the  city  of  Baltimore, 
'i'lic  niunbcr  of  cases  in  this  report   coming  from   practically  one 

'  Rc!i(l  before  the  St.  Louis  Medical  Society,  May  ".>,  IIU  \. 
'  Cited  by  E.  R.  Spaulding.  Anicr.  Jour.  Dis.  Children,  VMS,  v.  266. 
'  The  Arquircd  Venereal  Infection  in  Children,  Bull.  Johns  Hopkins  Hosp.,  May, 
1909,  XX,  142. 
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source  in  eighteen  months  is  evidence  of  the  prevalence  of  this 
disease  in  St.  Louis.  Furthermore,  Dr.  Jeans,  the  resident  pedia- 
trician of  the  Children's  Hospital,  undertook  over  a  period  of  five 
months  a  routine  examination  of  all  children  coming  to  the  ("hildrcn's 
Hospital  Dispensary  to  determine  how  frequently  this  condition 
passed  unrecognized;  262  girls  over  one  year  old  were  examined, 
and  whenever  any  moisture  or  secretion  was  seen  it  was  examined 
for  gonococci;  14  children  were  found  to  be  infected,  that  is  to  say, 
about  5.3  per  cent,  of  all  girls  coming  to  the  dispensary.  Only  a 
small  number  of  the  14  children  in  whom  the  infection  was  found 
came  on  account  of  the  discharge. 

Etiology.  While  in  three  of  the  cases  that  came  under  my 
observation  the  absence  of  gonococci  and  the  character  of  the  vaginal 
discharge  and  the  rapidity  with  which  it  cleared  up  indicated  some 
infectious  or  irritative  condition  outside  of  gonorrhea  the  remaining 
cases  all  showed  at  one  time  or  another  gonococci  in  the  secretions. 
For  practical  purposes,  therefore,  vulvovaginitis  should  be  termed 
gonorrhea.  A  correct  appreciation  of  the  etiological  factors  can 
only  be  obtained  by  considering  the  anatomy  and  histology  of  the 
lower  genital  tract  in  girls  before  puberty.  Why  is  it  that  we  find 
these  infections  not  transmitted  to  little  boys  or  to  girls  beyond 
puberty  or  to  adults?  The  gonococcus  grows  most  rapidly  upon 
delicate  squamous  or  cylindrical  epithelium.  Such  delicate  epithe- 
lium is  found  about  the  vulva  and  vagina  in  little  girls,  whereas 
in  adults  the  epithelium  is  much  denser  and  more  resistant.  Unfor- 
tunately the  external  genitals  of  girls  are,  so  to  speak,  bare  and 
everted  before  puberty,  offering  the  best  possible  nidus  for  infection. 
With  the  increase  in  size  of  the  labia  majora,  and  above  all  the 
development  of  a  hairy  covering  at  puberty,  the  vestibulum  vaginte 
is  shielded  from  direct  contact  with  the  outside.  In  none  of  the 
cases  that  came  to  our  clinic  where  we  could  exclude  the  })ossi- 
bility  of  sexual  contact  was  there  found  any  girl  who  was  beyond 
puberty.     This  corresponds  to  the  reports  of  other  investigators.^ 

In  analyzing  the  possible  causes  of  this  infection  we  must  con- 
sider first  the  source,  and  secondly  the  manner  of  transmission.  I 
realize  of  course  the  great  difficulty  of  trying  to  analyze  the  various 
factors  that  deserve  consideration,  and  feel  that  while  we  may  have 
presumptive  evidence  along  certain  lines  it  is  almost  impossible, 
except  in  a  few  cases,  to  get  absolute  proof.  The  first  question  is 
whether  the  parents  are  the  source  of  infection?  Investigation 
showed  that  a  large  majority  of  these  parents  had  had  two  or  more 
children,  that  the  mothers  in  only  a  few  cases  gave  a  history  of  a 
discharge,  and  that  where  a  vaginal  examination  was  made  it  was 
usuallv  negative.     In  two  instances,  however,  the  mothers  showed 


^  Spaulding,    loc*    cit.;     W.    Hamilton,    Gonococcus    Vulvovaginitis   in    Children, 
Jour.  Amer.  Med.  Assoc,  April  9,  1910,  i,  1196. 
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an  acute  gonorrhea  preceding  the  infection  in  the  child,  and  here 
she  was  probably  the  infecting  agent.  Other  possible  sources  of 
infection  are  older  brothers  and  sisters,  other  persons  living  in  the 
same  house  or  using  the  same  lavoratory,  and  finally  other  already 
infected  girls  of  the  same  age.  The  last-named  focus  of  infection 
is,  as  I  will  later  try  to  show,  the  most  important  factor  in  the 
spread  of  the  disease. 

Now  as  to  the  manner  of  transmission.  In  only  four  children 
did  the  question  of  rape  come  up  for  consideration.  In  no  case 
was  there  any  external  injury  indicating  this  as  likely.  In  one 
instance  the  mother  accused  a  boy  of  sixteen  as  being  responsible 
for  the  infection.  He  was  arrested  and  an  examination  showed  that 
he  had  not  the  slighest  evidences  of  gonorrhea.  German  writers 
lay  some  stress  upon  the  superstition  among  the  lower  classes  abroad 
that  an  adult  infected  with  gonorrhea  can  be  cured  by  transmitting 
it  to  some  innocent  child.  In  none  of  my  cases  did  this  seem  a 
probable  explanation,  and  I  was  particularly  impressed  by  the 
fact  that  only  a  few  girls  came  from  the  ignorant,  foreign-born 
I)opulation. 

Etiological  studies  of  the  epidemics  in  children's  hospitals  indi- 
cate that  the  hand  of  the  nurse  may  at  times  be  a  factor  in  the 
transmission  of  the  infection.  In  how  far  can  we  consider  this  as 
of  importance  in  the  cases  appearing  sporadically  in  homes?  Is 
the  hand  of  the  infected  mother  an  important  factor  in  transmitting 
infection  to  her  child?  I  believe  not.  The  small  percentage  of 
mothers  who  had  a  gonorrheal  infection  has  already  been  noted. 
Even  stronger  evidence  against  this  manner  of  infection  lies  in  the 
fact  that  only  two  of  our  cases  occurred  in  children  under  one  year 
of  age.  Xow  just  at  this  time  the  epithelium  is  most  delicate  and 
susceptible  to  infection,  and  the  mother  a  dozen  times  a  day  is 
compelled  to  handle  the  genitals  of  the  child.  The  relative  absence 
of  infection  during  the.se  first  twelve  months  speaks  strongly, 
therefore,  against  the  fre(}uency  of  this  manner  of  transmission. 

Next  we  must  consider  the  transmission  through  cloths,  either 
in  the  form  of  clothing,  towel,  wash  i-loth,  or  bedlinen.  The  gono- 
coccus,  as  is  well  known,  is  particularly  susceptible  to  drying. 
While  I  am  far  from  denying  that  this  manner  of  transmission, 
cspeciailx  through  bedlinen.  occurs  from  time  to  time,  we  nnist 
realize  that  doth  will  absorb  considerable  of  the  secretion,  and  in 
the  course  of  ten  to  fifteen  minutes  will  onlinarilx  be  dry  enough 
not  to  b(>  a  serious  source  of  infection. 

We  have  yet  to  consider  the  bath  and  the  laxatory  as  a  means 
of  transmitting  infection.  In  institutions  where  a  number  of 
children  are  bathed  one  after  the  other  it  is  readily  possible  that 
infection  may  be  carried  from  one  to  another.  We  are,  however, 
j)rimarily  (•()ncerne<l  in  this  pa|)er  with  the  home  cases,  aud  here 
the  greater  interval  between  baths  make  th(>  spread  of  gonorrheal 
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infection  through  this  agency  unlikely.  In  this  country  pui)lic 
haths  are  few  in  number,  and  usually  consist  of  showers  or  a  swim- 
ming-pool, where  contamination  of  this  sort  would  be  uncommon. 

In  the  lavatory  seat,  however,  we  have  factors  faxorable  for 
spreading  this  contagion.  Secretion  containing  gonococci  deposited 
here  will,  owing  to  the  moisture  of  the  surrounding  air,  remain 
a  long  time  undried  and  virulent.  Moreover,  lavatories,  even  in 
grammar  schools,  are,  as  a  rule,  so  high  that  the  smaller  children 
in  using  them  are  forced  to  have  their  genitals  and  clothing  rub 
over  a  considerable  portion  of  the  seat.  The  greater  the  number 
of  persons  using  the  same  lavatory  the  less  interval  of  time  is  apt 
to  elapse  between  its  use,  and  hence  the  greater  likelihood  of  carry- 
ing infection.  The  lavatory  seat  of  the  tenement-house  districts  is 
hence  a  source  of  great  danger  for  little  girls,  particularly  where  it 
is  rough  or  unclean.  In  the  public  schools,  where  at  recess  there 
is  practically  no  interval  in  the  use  of  the  lavatory,  the  danger  is 
even  greater.  Of  course  if  we  could  keep  all  the  infected  girls  from 
attending  school  the  danger  would  be  eliminated.  We  found,  how- 
ever, that  a  number  of  girls  did  not  seek  medical  advice  until  after 
a  profuse  discharge  had  been  present  for  several  weeks,  and  that 
a  number  of  lighter  infections  passed  unrecognized  and  untreated 
for  months.  With  the  open  formation  of  the  genitals  in  girls  and 
the  unnatural  high  seat  of  the  lavatory  it  is  impossible  for  an 
infected  child  to  avoid  contaminating  the  seat  with  some  of  her 
flischarge.  I  have  not  given  figures  regarding  etiology  from  the 
social  service  investigation  of  the  cases,  because  the  evidence  on 
which  they  were  based  varied  so  much  in  reliability.  In  some 
instances  it  was  merely  the  statement  of  the  mother.  Where, 
however,  we  have  record  that  a  child  of  five  years,  whose  parents, 
brothers,  and  sisters  were  free  of  gonorrhea,  whose  home  lavatory 
was  immaculate  and  used  only  by  the  family,  became  infected 
one  and  a  half  months  after  attending  school,  the  interpretation 
can  hardly  be  questioned.  Furthermore,  it  is  rather  striking  that 
in  my  own  tabulation,  as  given  below.  47  out  of  (36  girls  were  of 
school  age  or  over. 

Less  than  one  year,  2;  one  to  three  years,  13;  four  to  six  years, 
23;  seven  to  nine  years,  19;  ten  to  twelve  years,  9;  total  (i()  cases. 

I  think,  therefore,  that  it  can  be  fairly  said  that  the  mo.st  frequent 
source  of  infection  is  from  child  to  child,  and  that  the  most  common 
manner  of  its  transmission  is  through  the  school  lavatory.  This 
is  in  no  wise  a  reflection  upon  the  cleanliness  of  the  public  schools, 
but  merely  the  result  of  special  factors  predisposing  to  contagion. 

Home  Conditions.  While  no  portion  of  the  city  was  exempt 
from  this  infection,  not  even  the  fashionable  parts  of  town,  the 
social  service  investigation  revealed  the  fact  that  a  majority  of  the 
families  were  of  the  poorer  classes  and  lived  in  cramped  (juarters. 
Of  the  homes  examined  fifteen  were  extremelv   neat   and   clean. 
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ten  were  unsanitary  in  some  respects,  and  nine  of  them  were  filthy. 
Only  11  of  the  66  were  colored  girls.  In  the  poorer  homes  and 
tenements  there  was  usually  one  lavatory  for  the  whole  building 
used  by  everyone,  and  at  times  in  bad  condition.  It  was  also 
common  to  find  that  the  infected  child  slept  with  the  mother  or 
with  a  brother  or  sister.  Until  the  social  service  worker  or  the 
visiting  nurse  visited  the  home  there  was  usually  not  the  slightest 
attempt  at  limiting  the  infection,  and  in  three  instances  the  result 
was  that  a  sister  of  the  patient  had  become  infected. 

Symptoms.  Few  of  the  girls  had  pronounced  discomfort.  In  the 
acute  stage  there  was  some  increased  frequency  and  burning  on  urina- 
tion and  a  vaginal  discharge.  Usually,  however,  it  was  the  mother 
who  first  noticed  a  yellowish  stain  upon  her  child's  clothing,  and  on 
inquiry  discovered  the  disease.  Some  children  had  a  temporary 
enuresis  during  the  active  stage.  At  times  the  child  would  complain 
of  feeling  chafed.  The  course  of  the  disease  was  almost  invariably 
prolonged.  Complications  occurred  rarely.  Twice  there  was  a 
gonorrheal  proctitis,  resulting  from  the  use  of  an  infant  syringe  for 
constipation.  One  patient  had  an  attack  of  severe  abdominal 
pain  with  fever  and  tenderness  lasting  one  week,  which  in  all  likeli- 
hood was  due  to  a  tubal  involvement.  Two  girls  developed  an 
ophthalmia,  and  one  of  these  two  likewise  had  an  arthritis. 

Treatmext.  So  unsuccessful  have  been  most  of  the  methods 
of  treatment  suggested  that  some  believe  as  much  can  be  accom- 
plished by  simply  leaving  the  cases  alone.  While  realizing  all  the 
difficulties,  I  feel  that  such  pessimism  is  not  justified.  Doubtless 
the  general  condition  of  the  patient  is  an  impt)rtant  factor.  Fresh 
air,  good  food,  and  an  iron  tonic  aid  materially  in  effecting  a  cure. 
One  child  that  had  been  under  our  care  for  almost  a  year,  with  but 
little  relief,  was  cured  by  a  summer  in  the  country.  In  the  acute 
infections,  rest  in  bed,  preferably  in  a  hospital,  supplemented  by 
instillations  of  2")  per  cent,  argyroi  give  the  l)est  results.  This  should 
be  sui)plemented  by  hexamethylamine,  gr.  i  to  iv,  t.i.tl.  As  to 
vaccine  I  agree  with  Dr.  G.  (i.  Smith,'^  who  recently  stated:  "We 
have  not  used  vaccines,  nor  do  we  believe  their  employment  in 
gonococcic  infection  of  the  mucous  membranes,  whether  in  the  male 
or  in  the  female,  has  up  to  the  present  gi\"en  sufficiently  satisfactory 
results  to  warrant  any  dependence  on  them." 

An  extended  trial  was  made  of  the  effect  of  the  lactic  acid  bacillus. 
The  tablets  made  by  Parke,  Davis  &  Co.,  were  crushed  and  about 
o  grains  of  the  powder  made  into  a  small  vaginal  cocoa-butter 
suppository.  The  insertion  of  these  supjjositories  was  at  times 
attended  with  some  difficulty.  These  treatments  were  given  thre(> 
times  a  week  for  six  to  eight  weeks.  In  three  out  of  the  ten 
cases  in  which  this  treatment  was  used  there  was  a  temi)orary 

'  Trciitnu'iit  of  ( !()iior«)(Tic  Viilvovajjiiiitis,  Amor.  .lour.  Dis.  ChildrcMi,  M.irch.  1914. 
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cessation  of  discharge.  In  the  other  cases  the  result  was  so  (jues- 
tionable  tliat  this  form  of  treatment  was  abandoned. 

1  abstained  from  using  the  dry  powder  treatment  with  liolus 
alba"  and  xerase/  partly  because  of  the  numerous  failures  in  the 
hands  of  others,  but  mainly  because  it  is  anatomically  impossible 
of  application.  I  had  the  same  anatomical  objections  to  the  use 
of  the  vaginal  douche  in  children.  The  corrugated  surface  of  the 
vagina  in  these  patients  offers  little  if  any  opportunity  for  the  effec- 
tive use  of  either  powders  or  irrigations.  ^loreover,  we  ha\e  but 
rarely  sufficient  discharge  in  the  vagina  to  justify  a  douche.  A 
more  rational  method  to  my  mind  is  the  repeated  instillation, 
under  slight  pressure,  of  a  small  quantity  of  a  somewhat  stronger 
antiseptic  solution.  lH>r  this  purpose  I  used  the  ordinary  small 
rubber-tipped  urethral  syringe,  pressed  tightly  over  the  hymeneal 
orifice.  In  accordance  with  the  age  of  the  child,  from  15  to  60 
drops  of  the  solution  are  injected  several  times  in  succession. 
This  balloons  out  the  folds  of  the  vagina  and  allows  the  solution 
to  come  in  contact  with  every  portion.  While  I  favor  the  less 
irritating  silver  preparations  in  the  very  early  stages,  I  found  it 
best  to  go  over  as  soon  as  possible  to  a  1  per  cent,  silver  nitrate 
solution.  In  the  last  twenty-one  cases  treated  over  a  period  of  five 
months  I  have  been  using  2  per  cent,  and  even  4  per  cent,  silver 
nitrate  solutions.  It  is  surprising  how  little  burning  these  stronger 
preparations  caused  and  how  satisfactory  were  the  results  obtained 
in  the  chronic  cases.  The  2  per  cent,  silver  nitrate  solution  was  used 
in  girls  under  five  years  of  age,  and  in  those  over  five  years  the  4 
per  cent,  solution  was  used  once  or  twice  a  week  in  the  late  stages 
with  good  efYect.  I  find  no  record  of  the  use  of  such  strong  solutions 
by  others,  and  believe  my  favorable  results  and  the  absence  of  any 
untoward  symptoms  justifies  a  further  test  of  this  treatment. 
My  outline  of  treatment  for  vaginitis  in  a  girl  of  school  age  would 
therefore  be:  first  two  weeks,  rest  in  bed  as  much  as  possil)le,  25 
per  cent,  argyrol  injected  twice  daily  if  in  hospital;  third  to  fourth 
week,  daily  instillations  of  1  per  cent,  silver  nitrate  solution;  fifth 
to  sixth  week,  instillations  of  2  per  cent,  silver  nitrate  solution  every 
other  day;  seventh  to  tenth  week,  instillations  of  4  per  cent,  silver 
nitrate  solution  twice  and  later  once  a  week.  Finally  if  there  is  no 
more  discharge  for  over  a  month,  send  to  the  country  for  one  to  two 
months   without   treatment. 

Any  form  of  treatment,  however,  will  fail  if  it  is  not  carried  out 
systematically  over  a  long  period  of  time.  Mattisohn^  complains 
that  his  results  were  frequently  spoiled  because  parents  failed  to 
bring  their  children  regularly.     To  overcome  this  I  secured  last 

'  Nassauer,  rev.  in  Zeitsch.  f.  Kinderhcilkunde,  1913,  iv,  111. 
'  Cronbach  and  Tojbin,  rev.  in  Zeitsch.  f.  Kinderhcilkunde,  ii,  224. 
*  Die  ProRiiosc  der  Vulvovaginitis  Gonorrhoica  Infantum,  Archiv  f.   Dermatol, 
u.  Syph.,  cxvi,  817-840. 
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November  the  assistance  of  the  \'isiting  Nurses'  Association.  On 
Saturdaxs  the  children  were  seen  at  the  dispensary,  treatment 
given,  and  the  nurse  who  was  present  instructed  in  the  home  treat- 
ment for  the  comin*:;  week.  Every  day  or  every  otlier  (hiy,  depending 
on  the  case,  the  nurse  gave  the  treatment  at  home  and  reported 
anything  unusual  to  me.  During  the  previous  year,  when  we  had 
no  such  system,  we  found  that  the  mother  soon  tired  of  bringing 
her  child  until  a  bad  relapse  again  forced  her  to  have  something 
done.    Such  haphazard  treatment  is  hardly  })etter  than  none  at  all. 

Prognosis.  The  results  of  treatment  are  difficult  to  judge 
because  of  the  impossibility  of  saying  whether  a  case  is  cured  or  not. 
The  results  of  Dr.  Smith's^  complement-fixation  tests,  particularly 
his  second  report  published  in  March,  1914.  indicate  that  even  with 
this  test  we  are  at  a  loss  to  say  positively  when  a  cure  is  effected. 
This  is,  however,  very  different  from  denying  the  possibility  of 
cure.  ^lattisohn'^  has  shown  that  e\en  without  active  treatment 
eighteen  out  of  thirty-one  girls,  after  a  period  of  two  to  five  years, 
showed  no  discharge  or  gonococci,  and  that  with  active  treatment 
about  75  per  cent,  should  be  cured  in  three  to  four  months.  Insuffi- 
cient time  has  elapsed  to  state  the  outcome  of  a  majority  of  our  own 
apparent  cures. 

About  150  slides  of  vaginal  secretion  were  examined  microscopi- 
cally in  the  course  of  the  weekly  treatments  of  the  19  cases  that 
came  to  the  dispensary  since  November  29.  These  slides  were 
taken  from  every  case  once  a  week  and  brought  out  a  number  of 
interesting  points:  the  frequency  of  recurrences  or  slight  exacerba- 
tions, the  change  from  a  purulent  to  an  epithelial  discharge,  the 
variation  in  bacterial  Hora,  etc.  I  was  repeatedlx'  surprised  how 
in  the  presence  of  but  little  discharge  numerous  intracellular  gono- 
cocci were  found.  One  typical  record  will  serve  to  illustrate  the 
course  of  the  infection : 

Dora  W.,  aged  three  years.    Smears  showed: 

N()veml)er  29.  Considerable  pus,  some  intracellular  and  extra- 
cellular gonococci.     No  other  bacteria.     A  few  epithelial  cells. 

December  0.  Considerable  pus.  Still  a  few  intracellular 
gonococci. 

December  K!.  A  few  leukocytes.  Much  epithelium.  No 
gonococci. 

December  20.  Some  pus.  Considerable  epitheliun.  Many 
bacteria,  a  few  extracellular  gonococci  (?). 

December  27.  A  few  leukocytes.  Epithelia  abundant.  .\  fi>w 
extracelhilar  diplococci. 

January  .'!.  Increased  |)us,  some  epithelium.  .V  few  intracellular 
gonococci. 

•  f'nmplcmcnf-fix.itinn  Ti-sf  in  (Inniirrlic.'il  \'iil\-ov!»Kiiiitis,  .\in(>r.  .lour.  Dis. 
C'hilHrrn.  1<U:<,  v.  :i\A  MG. 
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January  10.     Epithelium  al)un(lant;  no  pus;  many  bacteria. 

January  17.     Epithelium  abundant;  few  bacteria. 

January  24.     Only  epithelium. 

Feliruary  14.     A  few  epithelia;  no  pus;  no  bacteria. 

February  28.     Nothing  on  slide. 

April  11.     Only  epithelia. 

Some  say  these  exacerbations  of  gonorrhea  are  due  to  reinfection, 
but  this  seems  very  unlikely.  Usually  the  microscope  has  still 
shown  some  leukocytes  present,  even  though  there  was  no  visible 
discharge.  The  isolation  employed  would  exclude  the  possibility  in 
most  of  our  cases  of  reinfection  as  a  cause.  That  there  is  a  chronic 
nongonorrheal  vaginitis  following  upon  the  wake  of  the  true  infec- 
tion, as  claimed  by  Smith,*  characterized  by  a  chalky  discharge, 
consisting  almost  wholly  of  epithelial  cells,  my  examinations  would 
corroborate.  I  do  not  think  all  these  cases  should  be  classed  as 
uncured. 

The  ultimate  danger  to  the  child  through  this  infection  is  difficult 
to  estimate,  although  it  ])robably  rarely  amounts  to  much.  Yet 
every  now  and  then  we  come  across  a  case  like  the  following: 

Miss  W.,  aged  twenty-five  years,  consulted  me  May  11,  1914. 
She  had  had,  ever  since  five  years  of  age,  some  frequency  of  urina- 
tion and  a  vaginal  discharge.  Was  treated  for  pinworms  by  her 
family  doctor.  Dysmenorrhea  since  sixteen  years  of  age.  Pehic 
symptoms.  P^xamination  shows  hymen  intact,  urethra  reddened, 
some  mucopurulent  vaginal  discharge.  Uterus  retroverted.  Tubes 
thickened,  adherent,  tender.  Diagnosis:  salpingitis  and  retroversion 
following  gonorrheal  vaginitis. 

Prevention.  I  have  left  the  consideration  of  preventive  meas- 
ures to  the  last  because  of  its  importance.  Holt,'"  Spaulding,"  and 
others  have  suggested  measures  for  the  prevention  of  epidemics  in 
children's  hospitals,  orphans'  homes,  and  similar  institutions.  These 
consist  of  the  following: 

1.  The  examination  of  a  vaginal  smear  from  all  girls  i)efore  admis- 
sion to  determine  the  presence  of  gonorrheal  infection.  If  present, 
the  children  are  excluded. 

2.  Adequate  facilities  for  isolating  institutional  cases  with  this 
infection  in  whom  the  diagnosis  had  not  been  made  on  admission, 

o.  Special  nurse,  separate  fever  thermometers,  vaselin,  etc., 
for  the  infected  children. 

While  strict  adherence  to  these  precautions  will  almost  invariably 
prevent  epidemics  in  institutions,  it  does  not  influence  the  large 
number  of  endemic  cases  constantly  to  be  found  in  our  large  cities. 
Very  little  thought  and  energy  has  thus  far  been  directed  to  control 

'"  Gonococc-ic  Infection  in  Children.  New  York  Med.  Jour.,  March  18,  1905,  Ixx.xi, 
521. 

"  Alice  Hamilton,  Gonorrheal  Vulvovaginitis  in  Children,  Jour.  Infect.  Dis., 
March  30,  1908,  v,  147. 
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the  spread  of  infection  along  these  channels.  Recently  the  Health 
Commissioner  of  New  York,  Dr.  Goldwater,  received  a  communica- 
tion from  the  Superintendent  of  the  City  Schools  of  New  York, 
stating  that  forty-eight  children  in  the  schools  had  been  inoculated 
with  some  "loathsome  disease"  in  the  public  hospitals  of  the  city. 
Investigation  showed  that  the  municipal  hospitals  were  not  to  blame, 
but  that  the  disease  was  sufficiently  prevalent  to  justify  the  serious 
consideration  by  the  Health  Department.  I  quote  the  following 
from  his  report. ^- 

"That  a  form  of  vaginitis,  which  is  bacteriologically  indistin- 
guishable from  gonorrheal  vaginitis,  is  a  common  condition  among 
children  in  this  city  and  elsewhere,  is  well  known  to  clinicians. 

"  If  a  serious  attempt  were  made  to  exclude  from  school  all  chil- 
dren who  suffer  from  vaginitis,  it  would  be  necessary  (a)  to  establish 
the  machinery  by  which  a  complete  physical  examination  of  all 
female  school  children  could  be  made;  (6)  to  con^■ince  the  pul)lic 
of  the  necessity  of  the  proposed  measure;  (c)  to  establish  the  legal 
and  moral  right  of  the  city  authorities  to  require  such  an  examina- 
tion. Furthermore,  inasmuch  as  the  condition  in  question  is  one 
which,  notwithstanding  the  most  intensive  treatment,  often  persists 
for  months  and  even  for  years,  it  would  be  necessary  to  inaugurate 
a  method  whereby  the  education  of  excludefl  children  coidd  be 
continued.  The  only  logical  method  would  be  to  send  ])rivate 
teachers  into  the  homes  of  infected  children. 

"The  questions  here  involved  are  among  the  most  difficult  and 
puzzling  with  which  public  health  administrators  have  to  deal. 
I  am  not  aware  that  the  problem  has  been  solved  anywhere,  and 
can  only  promise,  on  behalf  of  this  department,  unremitting  atten- 
tion to  it,  in  the  hope  that  a  working  program  may  ultimately  be 
formulated." 

The  interest  of  a  man  of  Dr.  Coldwater's  experience  in  this 
j)roblem  will  help  greatly  in  its  effective  solution. 

I  should  like  to  suggest  the  following  additional  preventive  meas- 
ures for  the  control  of  this  disease : 

1.  The  ifhsiilhition  of  a  drop  of  2  per  cent.  sHrcr  iilfnitc  .solution 
ill  flir  vr.siihiiJinii  vagina  of  all  ncichoni  c/irLs  iclio.s-c  molhcrs  show 
evidence  of  (jonorrhea.  I  realize  of  course  that  probably  not  over 
5  per  cent,  of  the  cases  of  vaginitis  are  infected  at  birth,  but  it 
seems  to  me  that,  particularly  in  maternity  instituticMis.  this  pre- 
caution could  certainly  do  no  harm  and  would  pre\ent  a  number 
of  infections. 

2.  MakiiKj  vaginitis  in  ehildnn  a  discasr  nportfihli-  to  the  Hoard 
of  Health.  It  is  ])robab]e  tli;it  this  would  meet  wilh  consideralile 
opposition  at  first,  but  since  the  disease  is  ac(iuir(>(i  iiuiocently 
and  usually  from  sources  outside  of  the  family,  there  could  be  no 

'=  Cited  in  The  Modern  Iluspital.  May,  I'Jl  1,  p.  305. 
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question  of  violatincr  professional  secrecy  by  making  such  a  report. 
If  the  Board  of  Health  does  not  feel  authorized  to  ask  for  such  reports 
children  attendiiiiii;  the  puhlic  schools  could  at  any  rate  he  reported 
to  the  department  of  hygiene  of  the  schools  so  that  the  necessary 
steps  to  exclude  their  attendance  during  the  active  stage  of  the  dis- 
ease could  be  arranged  for.  Such  reports  to  school  authorities  have 
been  made  by  us  for  the  last  six  months.  I  realize  of  course  that 
there  must  be  an  element  of  compromise  in  this  situation.  We 
would  not  be  justified  in  excluding  the  children  from  school  for 
eight  or  nine  months  because  of  this  disease  unless  there  existed 
a  special  school,  like  the  Frances  Juvenile  Home,  in  Chicago, 
where  children  with  this  disease  could  be  given  the  necessary 
instruction.  In  St.  Louis  I  have  adopted  the  plan  of  allowing  the 
children  to  return  to  their  school  work  after  about  two  months' 
treatment,  provided  there  has  been  no  visible  discharge  for  several 
weeks.  The  teacher  is,  however,  notified  by  the  visiting  nurse  that 
the  child  is  not  to  use  the  school  lavatory.  The  nurse  also  sees  to 
it  that  the  child  reports  to  the  dispensary,  at  first  once  a  week, 
later  twice  a  month  for  reinspection  o\er  a  period  of  five  months. 
In  case  of  any  recurrence  the  child  is  kept  out  of  school  again  until 
the  active  stage  has  completely  subsided. 

3.  JnMrudion  of  parents  of  infected  children  through  the  vi.s'itinr/ 
nurse  regarding  preventive  measures  to  limit  the  infection.  These 
measures  would  include  the  use  of  separate  towels  and  wash-cloths, 
sleeping  in  a  separate  bed,  care  as  to  a  thorough  cleansing  of  any 
contaminated  clothing,  and  special  precautions  in  the  use  of  the 
lavatory.  It  would  of  course  be  best  for  the  child  to  use  its  own 
vessel  instead  of  the  common  lavatory. 

4.  Investigation  by  the  visiting  nurse  as  to  the  probable  origin  of 
the  infection  in  each  case  with  a  view  to  excluding  this  factor  from 
contaminating  other  children  in  the  same  house.  This  would  include 
the  inspection  of  tenement  lavatories,  with  a  report  to  health 
authorities  if  they  were  found  in  an  unclean  condition.  It  would 
also  include  the  supervision  of  infected  children  not  attending 
school,  or  not  of  school  age,  to  see  that  proper  treatment  is  employed. 

o.  The  adoption  of  a  U-shaped  seat  with  low  bowl  and  other  jjre- 
cautionary  measures  to  prevent  the  spread  of  infection  through  the 
public  lavatories  in  schools,  playgrounds,  comfort  stations,  and  tene- 
ments. I  consider  this  last-named  suggestion  the  most  important 
of  all,  and  there  is  no  valid  reason  why  it  could  not  to  a  large  measure 
be  put  into  operation  at  once.  Paper  coverings  for  lavatory  seats 
have  been  used  for  purposes  of  cleanliness  in  some  of  the  large 
hotels,  and  their  employment  in  public  places,  such  as  schools, 
playgrounds,  etc.,  would  probably  diminish  the  chance  for  infection. 
As,  however,  children  could  not  be  relied  upon  to  apply  such  papers 
properly,  it  would  be  safer  to  use  the  U-shaped  seat  in  addition. 
The  height  of  the  bowl  should  not  be  over  eight  inches  where  the 
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lavatory  is  to  he  used  by  children  of  school  age.  The  presence  of 
an  attendant  in  the  school  lavatories,  especially  during  recess, 
would  aid  niateriall\-  in  the  discovery  of  girls  ha\ing  a  discharge, 
in  the  ])roper  use  of  the  paper  covers,  and  in  the  general  cleanliness 
of  the  lavatorx . 

Gonorrhea  in  adults  is  so  intimately  connected  with  the  public 
morals  that  any  marked  diminution  in  its  prevalence  seems  like 
trying  to  reforhi  the  universe.  Gonorrhea  in  little  girls,  on  the  other 
hand,  is  simply  the  result  of  inadequate  sanitary  precautions.  The 
fact  that  hundreds  of  little  girls  are  innocently  infected  with  it 
every  year  in  our  large  cities  is  a  disgrace  to  the  hygienic  methods 
of  the  beginning  of  the  twentieth  century.  Certainly  we  can  say 
of  gonorrheal  \aginitis  in  children  that  one  ounce  of  prevention 
is  worth  many  pounds  of  cure. 


DIRECT  EXAMINATION  OF  THE  DUODENAL  CONTENTS  (ALSO 
BILEJ    AS    AN    AID    IN    THE    DIAGNOSIS    OF    GALL- 
BLADDER AND  PANCREATIC  AFFECTIONS. ' 

By  :\Iax  Einhorx,  M.I)., 

PROFESSOR  OF   INTERXAL  MEDICINE  AT  THE  NEW  YORK   POST-GRADVATE   MEDICAL 

SCHOOL. 

The  diagnosis  of  gall-bladder  lesions  is  based  upon  the  physical 
findings  of  the  upper  right  abdomen  in  conjunction  with  the  sub- 
jective symptoms  and  the  objective  data  obtained.  In  typical  cases 
of  gall-stone  disease  there  is  no  difficulty  in  recognizing  the  affec- 
tion. 

The  characteristic  symptoms  are  as  follows:  severe  attacks  of 
sudden  pain  in  the  upper  abdomen  appear  at  comparatively  long 
intervals  or  years;  they  radiate  to  the  back,  often  to  the  right 
shoulder-blade;  are  intense;  last  a  few  hours,  or  at  the  utmost  two 
to  three  days,  and  leave  as  suddenly  as  they  come.  Frequently 
hypodermic  injections  of  morphin  have  to  be  resorted  to.  During 
the  attack  the  liver  is  usually  increased  in  size;  sometimes  a  more 
or  less  icteric  discoloration  of  the  eyes  or  skin  is  encountered;  at 
times  pronounced  jaundice  exists.  A  slight  rise  of  temperature  is 
often  present  in  some  of  the  attacks.  During  the  interval  there  is 
perfect  euphoria. 

Frequentl.N',  however,  the  tyi)ical  picture  is  lacking,  and  here  we 
are  at  a  loss  to  detiTniine  the  trouble. 

Still  greater  difficulties  are  encountered  in  the  diagnosis  of  j)an- 
creatic  lesions.     A  stud\    of  the  function  of  this  important  organ 

'  Rt'ad  iM'fon-  the  Amcriciin  Ciasfro-onforoloKical  As.soriatinii,  at  Atl:in(ic  City, 
\.  .1..  .Iiinc  22,  11I14. 
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has  been  frequently  undertaken  in  an  indirect  way  either  by  ex- 
amining the  feces  for  the  trypsin  ferment  or  the  gastric  contents 
with  its  returned  duodenal  juices  after  the  ingestion  of  olive  oil 
into  the  stomach  (Boldyreft's  method).  In  neither  of  these  methods 
the  pancreatic  juice  can  be  obtained  in  a  pure  state,  and  therefore 
cannot  be  studied  in  a  comprehensive  manner. 

During  the  last  four  to  five  years  I  have  frequently  attempted 
to  obtain  the  duodenal  contents  in  a  direct  way  in  appropriate 
cases.  Some  of  the  results  were  published  in  1910.-  In  the  present 
article  I  shall  describe  some  of  my  new  experiences  relating  to  gall- 
bladder and  pancreatic  affections.  We  intentionally  selected  merely 
those  cases  in  whom  the  diagnosis  had  been  confirmed  by  operation 
or  in  whom  the  further  course  of  the  disease  corroborated  the  clinical 
diagnosis.  For  convenience  we  give  a  summary  of  these  cases  in 
table  form: 

In  looking  over  the  table  the  following  items  are  worthy  of  con- 
sideration: Two  cases  of  catarrhal  jaundice  showed  the  presence 
of  mucus  in  the  duodenal  contents;  the  bile  appeared  scantily,  was 
clear,  and  revealed  an  admixture  of  mucus  at  intervals.  In  15 
cases  of  cholecystitis  with  gall-stones  the  bile  was  turbid  in  13; 
in  2,  however,  it  was  clear.  In  5  cases  with  turbid  bile  the  gall- 
stones were  found  at  the  operation.  Of  the  2  cases  with  clear  bile 
in  1  two  small  stones  were  passed  a  few  days  later  and  discovered 
in  the  stool.  In  one  case  with  echinococcus  of  the  liver  the  bile 
was  dark  green,  turbid,  with  some  blood  admixed. 

Among  6  cases  with  pancTcatic  lesions  the  pancreatic  secretion 
in  4  of  the  cases  showed  absence  of  one  or  two  ferments,  while 
in  two  with  pancreatic  tumors,  verified  by  operation,  the  pancreatic 
secretion  a  few  days  prior  to  the  operation  revealed  the  presence  of 
all  three  enzymes.    Sugar  was  found  in  the  urine  in  2  of  these  cases. 

In  trying  to  utilize  the  experiences  gained  from  the  above  table 
the  following  deductions  appear  justified: 

1.  The  macroscopic  appearance  of  the  bile  is  of  great  diagnostic 
import.  If  it  is  golden  yellow  and  clear  it  usually  indicates  a  normal 
gall-bladder.  When  the  fresh  bile  looks  greenish  yellow  and  is 
somewhat  turbid  it  portends  a  diseased  state  of  the  gall-bladder, 
which  frequently  contains  gall-stones.  Golden-yellow  bile  contain- 
ing mucus  is  frequently  observed  in  catarrhal  jaundice.  A  pure 
golden-yellow  bile  may,  however,  occasionally  exist  notwithstanding 
the  presence  of  gall-stones  (Case  M.). 

2.  Duodenal  contents  containing  bile  and  pancreatic  secretions 
permit  gauging  the  pancTcatic  function. 

3.  The  presence  of  the  three  ferments  in  sufficient  quantity  speaks 
for  a  normal  nctivit\-.     If  one  of  the  ferments  is  cf)nstantl\'  absent 


-  Max    Einhoni,    Exiierieiwes    with    the    (Jiiodcnal    ("ontcnts,    .Ir)ur.    Aiiicr.    Med. 
Assoc,  July  2,  1910. 
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it  usually  indicates  chronic  pancreatitis.  A  tumor  of  the  pancreas 
may,  however,  exist  notwithstanding  the  presence  of  all  the  three 
ferments  (Cases  M.  S.  and  AV.  Z.).  This  apparently  surprising  fact 
finds  its  explanation  in  the  circumstance  that  the  tumor  has  yet 
left  enough  healthy  tissue  in  the  rest  of  the  pancreas  to  continue 
its  function  in  an  undisturbed  manner.  Similar  conditions  are 
occasionally  encountered  in  other  organs  affected  by  growths 
(stomach,  kidney,  etc.). 

4.  Duodenal  contents  persistently  revealing  neither  bile  nor  evi- 
dences of  pancreatic  secretion  speak  for  a  mechanical  obstacle 
just  above  Vater's  papilla  (usually  stone),  as  shown  by  Case  B. 

The  clinical  value  of  the  direct  examination  of  the  duodenal  con- 
tents in  gall-bladder  and  pancreatic  affections  is  therefore  apparent. 
It  will  not  be  amiss  to  add  a  few  lines  with  regard  to  the  procedure. 

Preparation  of  the  Patient.  The  best  way  to  obtain  the 
duodenal  contents  for  examination  of  bile  is  either  to  have  the 
patient  in  the  fasting  condition,  having  inserted  the  tube  before 
retiring,  or  else  about  a  half-hour  after  the  ingestion  of  a  cup  of  tea 
with  sugar  or  clear  bouillon,  the  patient  having  taken  the  duodenal 
tube  early  in  the  morning  a  few  hours  previous  to  the  examination. 

For  the  examination  of  the  pancreatic  juice  the  same  method  of 
preparation  of  the  patient  may  be  applied,  or  any  liquid  diet  (milk, 
bouillon,  raw  eggs),  about  200  c.c,  administered  one  to  two  hours 
previously. 

Method  of  Obtaining  the  Duodenal  Contents.  This  is 
usually  done  by  aspiration.  It  should  be  performed  carefully, 
aspirating  slowly  with  the  syringe  every  minute  or  so,  with  frequent 
intermissions. 

In  case  the  aspiration  has  been  performed  five  to  ten  minutes 
and  nothing  has  yet  appeared,  two  means  may  be  employed  to  attain 
the  desired  end :  One  is  by  the  injection  of  secretin  subcutaneously 
and  aspirating  three  to  five  minutes  later;  the  other  consists  in 
em])loying  duodenal  lavage.  The  latter  is  performed  in  the  follow- 
ing manner:  The  piston  of  the  syringe  is  slowly  withdrawn,  the 
empty  barrel  is  then  filled  with  water  (blood  temperature)  and  raised. 
The  latter  usually  begins  to  flow  into  the  duodenum;  if  it  does  not, 
slight  pressure  may  be  exerted  by  pushing  the  piston  into  the  barrel 
for  a  half  to  three-quarters  of  a  minute  in  order  to  start  the  flow. 
The  piston  is  again  withdrawn,  the  (low,  lu)wever,  continues.  Before 
the  barrel  is  comi)letely  empty  it  is  quickly  lowered  in  order  to 
make  some  of  the  Huid  return.  If  this  fails  the  jirocedure  is  repeated. 
Admixed  with  the  (tutllowiiig  water  then*  is  usually  bile  present 
whicli  can  serve  for  the  exaniination. 

Arsenck  of  Biij;.  In  our  |)re\ious  paper'  we  had  the  following 
paragraj)h  regarding  this  point:  "Occasionallx  we  obtain  on  as- 
piration of  the  (liiodcnal  contents  at  first  only  a  clear  or  slightly 

'   Log.  cit 
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anil)er-t'olore(l  fluid.  It  is  of  alkaline  reaction  and  contains  the 
I)ancreatic  ferments.  Usually  after  waiting;  a  short  time,  and  after 
repeated  aspirations,  a  <>;()lden-ycllo\v  Huid  (containin<!;  bile)  a])pears. 
This  has  no  diajj;nostic  significance.  If,  however,  after  j)atient 
waiting  and  aspirating  only  i)ancreatic  juice  hut  no  trace  of  bile 
appears  it  may  be  of  some  importance,  particularly  in  cases  of 
chronic  jaundice.  If  bile  is  present  in  the  duodenal  contents  a 
complete  occlusion  of  the  common  bile-duct  can  be  excluded.  If 
the  bile  is  entirely  missing  and  pancreatic  juice  is  present  it  points 
to  the  seat  of  the  obstruction  above  the  common  duct." 

I  would  like  to  add  that  absence  of  both  bile  and  pancreatic 
juice,  as  already  stated  above,  speaks  for  a  mechanical  obstruction 
of  the  common  duct  just  above  Vater's  papilla,  thus  blocking  the 
entrance  into  the  duodenum  of  either  bile  or  pancreatic  juice  (Case 
B.).  In  these  instances  it  is  advisable  to  ascertain  positively  the 
position  of  the  capsule  end  of  the  tube  in  the  duodenum  by  the  milk 
test  or  Roentgen  rays,  as  there  is  otherwise  very  little  to  go  by.  In 
one  case  of  probable  neoplasm  of  the  pancreas  with  secondary 
involvement  of  the  liver,  not  mentioned  in  the  table,  there  could 
be  found  no  bile  in  the  duodenal  contents  after  systematic  aspira- 
tion, while  the  duodenal  bucket  left  in  the  digestive  tract  overnight 
returned  filled  with  bile,  the  thread  likewise  showing  bile  for  several 
inches  near  the  bucket.  There  was  no  jaundice  present.  It  is  diffi- 
cult to  explain  this  occurrence.  Possibly  the  tumor  in  the  standing 
or  sitting  postures  of  the  patient  interfered  with  the  outflow  of  bile 
while  the  obstacle  did  not  exist  in  the  recumbent  position. 
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A   CLINICAL  STLDY   OF   NINETY-ONE   CASES. 

By  Joseph  Collins,  M.D., 
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Edmund  Baehr,  M.D., 

JUNIOR  NEUROLOGIST  TO  THE  CINCINNATI  GENERAL  HOSPITAL,   CINCINNATI,   OHIO. 

(From  tho  Neurological  Institute  of  New  York,  First  Division.) 

Disseminated  sclerosis,  or  insular  sclerosis,  is  a  disorder  which 
is  still  rarely  diagnosed  in  this  country.  Nevertheless,  omitting 
the  syphilitic  and  parasyphilitic  processes,  it  is  the  most  common 
organic   nervous   disease.     Byron    Bramwell   made   the   diagnosis 
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100  times  in  the  examination  of  5825  eases;  Bruns,  70  times  in  5500 
cases;  Williamson,  of  Manchester,  61  times  in  2294  cases.  In  three 
successive  years  tliere  were  in  the  National  Hospital  for  Paralyzed 
and  Epileptics  in  London  2508  cases  of  nervous  disease,  of  which 
159  were  diagnosed  disseminated  sclerosis. 

On  the  other  hand  in  1902  the  following  statistics  concerning 
the  frequency  of  this  disease  in  the  private  and  hospital  practice 
of  American  physicians  were  revealed  before  the  New  York  Neuro- 
logical Society: 

Dana:  .3000  cases  (private),  disseminated  sclerosis,  10  cases. 

Dana :  600  cases  (clinic) ,  disseminated  sclerosis,  2  cases ;  in  Bellevue, 
12,000  general  cases  annually,  disseminated  sclerosis,  2  cases  yearly. 

Collins:  5508  cases  (clinic),  disseminated  sclerosis,  18  cases. 

Sachs:  2000  cases,  disseminated  sclerosis,  15  cases. 

Starr:  10,056  cases,  disseminated  sclerosis,  27  cases. 

Friinkel:  In  Montefiori  Home  in  ten  years,  disseminated  sclerosis, 
18  cases. 

Such  statistics  and  others  that  one  of  us  cited  in  detail  in  a  paper 
before  the  Association  of  American  Physicians  in  1906  would  seem 
to  show  that  the  disease  is  three  or  four  times  more  frequent  in 
Europe  than  it  is  in  this  country.  This  seems  paradoxical,  inas- 
much as  the  majority  of  our  patients  seen  in  dispensaries  and  hos- 
pitals are  Europeans. 

In  the  course  of  examination  of  approximately  12,000  individuals 
presenting  themselves  as  subjects  of  nervous  diseases  in  private, 
dispensary,  and  hospital  practice  we  personally  have  encounterecl 
disseminated  sclerosis  91  times.  It  becomes  necessary  to  believe, 
therefore,  that  the  process  is  actually  more  common  in  Europe 
than  here,  but  we  think  that  this  alone  does  not  explahi  the 
extraordinary  discrepancy.  We  believe  that  here  the  diagnosis  is 
not  made  generally  unless  the  patient  presents  a  majority  of  the 
symptoms  which  constitute  the  classical  form  of  the  disease,  whereas 
in  Europe  the  diagnosis  is  frequently  ventured  even  though  none 
of  the  classical  symptoms  or  signs  is  evident. 

Despite  the  careful  study  of  disseminated  sclerosis  that  has 
been  made,  especially  in  Germany  and  Great  Britian,  absolutely 
nothing  is  known  of  its  causation.  In  isolated  instances  it  seems 
to  stand  in  relationsliip  to  infectious  diseases,  to  exposure,  exhaus- 
tion, trauma,  and  other  environmental  circumstances.  Such 
factors,  however,  act  probably  only  by  exciting  some  preexisting 
(■(institutional  tendency  into  activity,  or  by  favoring  the  activity 
of  sotne  unknown  nictal)olic  or  infectious  toxin.  We  throw  no 
light  upon  this  question;  few  of  our  cases  have  come  to  the  autopsy 
tabic,  so  we  have  no  pathological  findings  to  report.  Our  i)aper 
deals  witii  the  clinical  observation  of  91  cases  in  which  after  careful 
(lelib(Tiition  tlic  diagnosis  of  (lisscininjitcd  sclerosis  was  made. 
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Etiology.  The  age  of  onset  has  been  recorded  in  So  of  our 
cases:  10  (12  per  cent.)  occurred  before  the  sixteenth  year;  65 
(76  per  cent.)  occurred  between  the  sLxteenth  and  thirty-fifth  years; 
10  (12  per  cent.)  occurred  between  tliirty-five  and  forty-three; 
88  per  cent,  occurred  before  the  thirty-fifth  year,  almost  the  exact 
percentage  of  BramweJl's  110  cases  (So  per  cent.)-  The  process 
unquestionably  makes  itself  evident  most  commonly  in  youth 
and  in  early  adult  life.  We  have  observed  but  3  cases  occurring 
before  the  tenth  year  where  the  diagnosis  was  ventured,  though 
in  none  of  these  was  the  evidence  conclusive.  Totski  claims  to 
have  found  it  present  before  the  age  of  six  in  19  cases,  and  other 
competent  observers  have  recorded  cases  occurring  in  early  child- 
hood. The  diagnosis  in  these  early  cases  can  scarcely  be  made 
with  certainty,  however.  Only  their  subsequent  career,  their  course 
and  development,  or  the  findings  at  necropsy  can  establish  the 
diagnosis. 

Heredity  as  a  factor  was  not  noted  in  any  of  our  cases.  It  is 
not  improbable,  however,  that  close  and  systematic  examination 
would  have  revealed  neuropathic  foundations  in  many  of  them. 
Reynolds  has  reported  two  instances  in  which  the  familial  or  heredi- 
tary factors  were  of  great  significance.  In  the  first  instance  three 
children  of  a  family  developed  the  disease  in  the  thirtieth,  thirty- 
seventh,  and  thirtieth  years  respectively.  In  the  second  instance 
two  sisters  displayed  the  disease,  one  in  her  twenty-fifth  year  and 
the  other  in  her  twenty-nmth.  ^lettler  reported  one  case  of  a 
man,  aged  thirty-two  years,  with  fully  developed  evidences  of 
disseminated  sclerosis,  whose  paternal  grandparents  were  first 
cousins  and  congenital  deaf-mutes.  The  patient  himself  was  the 
weaker  of  twins.  Klausner  reporting  126  cases  of  the  disease 
found  31  in  which  heredity  undoubtedly  played  a  role;  28  of  our 
patients  were  native-born  Americans,  13  were  British,  20  were 
Russian  Jews,  13  were  of  scattered  nationality;  60  per  cent,  were 
unmarried;  males  made  up  57  per  cent.,  females  43  per  cent. 

Causative  Factors.  1.  Occupation.  In  our  cases  we  have 
found  such  great  diversity  of  occupation  that  we  cannot  conceive 
any  relationship  between  occupation  and  the  development  of  the 
disease.  Oppenheim  lays  great  stress  upon  this  etiological  factor, 
lie  particularly  insists  that  metal  workers  and  machinists  are 
prone  to  develop  disseminated  sclerosis,  and  he  believes  that 
metallic  poisons  produce  the  disease.  If  his  assumptions  were 
correct,  however,  we  should  expect  to  find  disseminated  sclerosis 
much  more  frequently  than  we  do  among  this  class  of  workmen. 
We  should  also  have  to  attribute  almost  a  specific  action  to  such 
metallic  poisons,  and  we  might  be  permitted  to  assume  that  it 
played  a  part  in  the  development  of  all  cases  irrespective  of 
occupation;  4  of  our  cases  were  machinists  and  brass-workers  and 
4  were  jewelers  working  in  brass,  gold,  and  silver.     On  the  other 
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hand  IS  were  women  whose  activities  were  confined  solely  to  the 
home;  7  were  school-children;  13  were  clerks,  stenographers,  actors, 
etc.,  and  the  remainder  had  various  occupations.  It  is  reasonable 
to  believe  that  occupation,  like  exposure,  fever,  and  environmental 
factors,  occasionally  plays  the  part  of  activator  of  the  disease  which 
until  then  had  lain  dormant. 

2.  Trauma.  Much  the  same  may  be  said  of  trauma.  Many 
observers  insist  that  accidents  and  injuries  are  responsible  for  the 
disease.  In  only  4  of  our. cases  could  any  such  relationship  be 
established.  Recently  the  probable  role  that  trauma  plays  in  the 
development  of  the  disease  has  become  very  important,  because 
of  the  question  of  liability  in  accidents  and  their  consequences. 
Pickenbach  cites  a  case  that  illustrates  this: 

A  man,  aged  forty  years,  on  leaving  his  work  tripped  down 
stairs  and  struck  his  right  arm,  tearing  or  straining  some  muscles. 
Examination  after  four  months'  treatment  revealed  limitation 
of  active  and  passive  shoulder  movements  and  atrophy  of  the 
shoulder-blade  muscles.  No  other  injuries  or  damages  were  men- 
tioned at  this  time.  For  two  months  massage,  passive  motion, 
and  electricity  were  employed,  after  which  he  was  considered 
partially  capable  of  performing  work.  Three  years  later  he  made 
claim  against  his  industrial  insurance  company  because  of  incapacity 
in  working  on  account  of  pain  in  the  shoulder.  The  testimony  of 
a  specialist  accompanied  the  clami  and  showed  the  subjective  as 
well  as  the  objective  signs  of  a  chronic  spinal  disease,  evidently 
disseminated  sclerosis,  that  left  the  patient  totally  unfitted  for  work. 
The  argument  in  the  case  naturally  was  whether  or  not  the  acci- 
dent of  two  years  ])revious  was  responsible  for  the  development  of 
the  spinal  disease.  Pickenbach  believed  that  there  was  no  relation- 
ship between  the  two:  (1)  because  the  patient  had  not  injured 
his  skull  or  his  spine,  and  (2)  because  two  years  had  elapsed  before 
the  symj)toms  of  the  nervous  disease  showed  themselves.  He 
was  not  inclined  to  consider  the  shoulder  muscle  atrophies  as  due 
to  anything  else  than  the  shoulder  injury.  Perhaps  the  supra- 
scapular nerve  had  been  torn  at  the  time.  He  is  unable  to  under- 
stand how  an  ascending  perii)heral  lUMiritis  could  bring  about  a 
central  nervous  system  disorder  unless  there  were  already  i)resent 
other  conditions  that  would  permit  of  the  dexclopnient  of  (h-eided 
changes  in  the  nerve  cells. 

lie  goes  on  record  as  saying  that  he  agrees  with  Kienboeck, 
Kurt  Mendel  and  Schuster.  Vuli)ius  and  Kwald,  who  believe 
that  the  development  of  a  s})inal  disease  after  trauma  is  very  rare, 
and  that  heretofore  too  much  importance  has  been  placed  upon 
trauma  as  an  agent  in  exciting  the  latent  disease  into  activity 
or  in  aggravating  an  already  existing  central  nervous  system  dis- 
order. \'u]j)ius  and  P-wald  further  come  to  the  conclusion  that 
pathologic-ana  ton  lic.il  processes  of  central  uctvous  system  diseases 
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cannot  be  influenced  by  a  peripheral  trauma.  There  is  no  ascending 
neuritis. 

In  some  instances  the  traiuiia  may  have  resulted  because  of 
the  unsteadiness  or  insecurity  due  to  an  already  existing  dissemi- 
nated sclerosis.  There  is  no  doubt,  however,  that  trauma  ma\' 
introduce  the  disease.  Frequently  after  the  lapse  of  a  few  weeks 
or  even  a  few  days  after  the  injury  the  suggestive  signs  and  symp- 
toms of  disseminated  sclerosis  appear.  INIarburg  suggests  that 
there  may  have  occurred  a  molecular  or  vascular  damage  in  the 
central  nervous  system;  that  the  delicate  lymphatic  walls  have 
been  lacerated,  and  that  perhaps  even  minute  hemorrhages  have 
occurred.  Nothing  definite  is  known  about  this,  however;  attempts 
have  been  made  to  reproduce  the  condition  by  experimental  trauma, 
but  they  have  never  been  successful. 

8.  Fatigue,  Cold,  and  Exposure.  Exposure,  wettings,  and  chills 
have  been  generally  accepted  as  closely  related  to  the  development 
of  disseminated  sclerosis.  Krafft-Ebing  considers  refrigeration 
one  of  the  most  significant  factors  in  the  etiology  of  the  disease. 
Leyden  and  Goldschneider  concur  in  this  belief.  Oppenheim, 
Cassirer,  and  Finkelburg  believe  that  the  nervous  disease  may  be 
awakened  by  a  chill  or  wetting.  E.  Miiller  attributes  no  close 
relationship  between  refrigeration  or  trauma  and  the  disease,  but 
he  admits  that  it  may  play  some  role.  Eichhorst  states  that  "the 
actual  significance  of  cold  or  wetting  is  not  known,  nevertheless 
there  exists  not  a  small  number  of  cases  of  disseminated  sclerosis 
in  which  this  factor  is  the  only  one  to  be  considered." 

4.  Intoxications  and  Infectious  Diseases.  Oppenheim  is  the 
champion  of  the  view  that  metallic  poisons  play  some  part  in  the 
production  of  the  disease.  He  found  lead  the  commonest  of  these 
agents.  Cases  have  been  reported  where  zinc,  mercury,  copper, 
and  other  njetals  seem  tA  be  concerned  in  the  production  and 
development  of  the  disorder.  The  intimacy  of  the  relationship 
of  such  factors  as  these  may  be  strikingly  illustrated  by  the  case 
reported  by  G.  Etienne.  Eight  days  after  having  been  found 
unconscious  from  the  inhalation  of  carbon  monoxide  the  patient, 
a  man,  aged  thirty  years,  developed  paresthesias,  and  subsequently 
all  the  signs  and  symptoms  of  disseminated  sclerosis. 

The  role  of  the  infectious  diseases  in  the  production  of  dissemi- 
nated sclerosis  is  well  recognized.  Typhoid  fever,  measles,  scarla- 
tina, diphtheria  and  pertussis  have  all  been  regarded  as  important 
etiological  factors.  The  same  is  true  for  influenza,  malaria,  and 
rheumatism. 

In  none  of  our  cases  have  we  been  able  to  detect  an  infectious 
disease  as  the  causative  or  exciting  agent.  AVhile  many  of  our 
patients  had  experienced  various  infectious  disorders  in  their 
infancy  and  childhood,  in  most  cases  years  had  elapsed  before  the 
first  sign  of  the  nervous  disease  appeared. 
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A  well-known  fact  which  we  can  corroborate  is  that  syphilis 
appears  to  play  no  role  whatever  in  the  etiology  of  the  disease. 
That  hereditary  syphilis  is  responsible  for  some  cases,  as  Moncorvo 
suspects,  we  have  never  had  the  opportunity  of  observing. 

5.  Physiological  Causes  (Menstruation,  Pregnancy,  and  Partu- 
rition). These  events,  always  associated  with  more  or  less  trauma, 
unquestionably  have  an  important  place  in  the  etiology  of  dissemi- 
nated sclerosis.  Even  puberty,  with  its  lesser  damages,  has  been 
considered  responsible  for  the  disease  in  a  few  cases. 

We  have  not  been  able  to  fasten  the  responsibility  for  the  pro- 
duction of  the  disease  nor  for  its  aggravation  upon  any  of  these 
factors,  however.  We  cannot  believe  such  events  cause  the  dis- 
ease, nor  can  we  believe  that  they  or  the  occupations,  trauma, 
infections,  and  all  other  exogenous  factors  play  a  more  important 
role  than  that  of  releasing  a  dormant  or  hitherto  quiescent  process. 
That  some  exogenous  factor  ma}^  be  discovered  eventually,  proved 
specifically  responsible  for  this  peculiar  pathological  condition,  is 
possible  though  problematical.  At  present  we  have  not  the  slightest 
clue  as  to  its  nature. 

Pathology  and  Pathogenesis.  The  sclerotic  areas  may  be 
few  or  many  in  number,  irregularly  distributed  throughout  the 
entire  central  nervous  system,  the  nerve  roots  and  nerve  trunks. 
Even  in  cases  where  the  symptoms  suggest  the  in\'olvement  of 
a  limited  or  localized  area  of  the  brain  or  cord  smaller  and  milder 
patches  are  discovered  disseminated  throughout  the  cerebrospinal 
structures.  Erb  has  stated  his  belief  that  a  strictly  cerel>ral  or 
spinal  type  of  the  disease  is  very  uncommon. 

The  ])atches  appear  as  irregular  but  sharj)ly  outlined  islets  of 
a  translucent  grayish-red  color.  This  color,  contour,  and  con- 
sistency depend  upon  the  age  of  the  patch.  In  recent  cases  they 
are  translucent,  gray  or  gray-brown,  s?)ft  and  gelatinous,  while 
in  okler  cases  they  are  glistening  and  firm  to  the  touch.  They  vary 
greatly  in  size,  from  minute  afiairs  that  can  scarcely  be  discovered 
without  magnificatu)ns  to  enormous  ones  in  which  the  area  may 
be  several  square  inches. 

The  distribution  of  the  lesions  has  been  the  subject  for  study 
l)y  many  observers  during  the  past  few  years,  and  se\eral  imi)ortant 
facts  have  been  brought  out.  For  example  it  had  always  been 
generally  considered  that  the  pathological  process  confined  itself, 
as  a  rule,  to  the  central  nervous  system  proper,  the  structures  in 
which  glia  was  a  constitiuMit.  Now,  however,  careful  study  of  the 
changes  in  the  periplieral  nervous  system  reveals  the  fact  that  it, 
too,may  be  attacked.  Practically  all  the  cranial  nerves  have  been 
found  affected;  changes  have  been  observed  in  the  spinal  roots  and 
even  in  the  trunks  of  the  nerves. 

liecent  in\'estig;itions  have  endorsed  the  views  of  many  older 
observers  that  certain  sites  are  more  frequently  attacked  by  the 
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disease  than  others.  ]\Iany  years  ago  Charcot  stated  that  the 
lesions  were  more  numerous  in  the  white  matter;  that  they  display 
a  preference  for  the  ventricle  walls  and  for  the  intraspinal  but  not 
the  extraspinal  portions  of  the  nerves.  Erb  found  the  centrum 
ovale,  the  walls  of  the  lateral  ventricles,  in  fact  of  the  entire  ven- 
tricular system,  and  the  white  columns  of  the  cord  the  favorite 
seats  of  the  disorder.  Striimpell,  Gowers,  and  Risien  Russell  have 
endorsed  these  views.  The  old  belief  of  Charcot  that  the  cerebral 
and  cerebellar  cortex  were  rarely  attacked  has  been  maintained  to 
the  present  day.  Gowers  believes  that  the  process  never  begins 
in  the  gray  structures,  though  occasionally  it  invades  these.  Risien 
Russell  calls  attention  to  the  fact  that  though  the  cortical  gray  is 
only  infrequently  the  seat  of  the  process  the  gray  matter  of  the  basal 
ganglia  is  a  favorite  locality  for  it. 

These  observations  would  seem  to  support  the  view  we  hold, 
with  others,  that  the  structures  bathed  by  the  cerebrospinal  fluid 
are  the  ones  attacked.  Tredgold  recently  has  stated  that  the 
patches  "are  most  plentiful  in  that  portion  of  the  centrum  ovale 
adjacent  to  the  lateral  ventricles;  indeed,  in  many  cases  they  are 
in  contact  with  and  seem  to  extend  inward  from  the  ventricular 
walls  precisely  as  they  do  in  the  cord  from  the  fissures."  Shoyer 
from  his  interesting  anatomical  study  of  two  cases  of  disseminated 
sclerosis  arranges  the  sites  of  the  process  in  the  cord  as  follows: 
(1)  about  the  posterior  fissures;  (2)  about  the  anterior  fissures; 
(3)  about  the  central  canal;  (4)  about  the  entry  and  exit  of  the 
roots;  (5)  about  a  point  in  the  lateral  margins  of  the  cord.  He 
assumes  that  these  are  produced  by  a  poisonous  agent  conveyed  by 
the  cerebrospinal  fluid. 

The  work  of  S.  P.  Kramer  upon  the  circulation  of  the  cerebro- 
spinal fluid  unconsciously  supports  this  view.  He  has  injected 
stain  into  various  localities  of  the  cerebrospinal  system  of  the  living 
dog,  and  has  demonstrated  "the  long-known  though  often  forgotten 
fact  that  the  subarachnoid  cavity  does  not  extend  over  the  cerebral 
hemispheres."  When  methylene  blue  is  injected  into  the  subdural 
space  over  the  cerebral  cortex  it  remains  confined  to  that  portion 
of  the  brain  above  the  tentorium.  When  it  is  injected  under  the 
dura  in  the  cerebellar  region  the  entire  surface  of  the  cerebellum, 
pons,  bulb,  upper  cord,  the  base  of  the  brain,  and  the  cranial  nerve 
sheaths  are  stained.  When,  however,  the  injection  is  made  into 
the  subarachnoid  cavity  of  the  spine  the  following  structures  are 
stained:  (1)  the  outer  surface  of  the  cord  in  the  vicinity  of  the 
injection  site;  (2)  the  lower  end  of  the  spinal  cord;  (3)  the  struc- 
tures about  the  central  canal  of  the  spinal  cord,  fourth  ventricle, 
aqueduct,  and  lateral  ventricles;  (4)  the  cerebellum;  and  (5)  the 
sheaths  of  the  cranial  nerves.  Kramer's  experiments  seem  to  prove 
conclusively  that  the  direction  of  the  current  of  the  spinal  fluid 
in  the  subarachnoid  is  downward,  then  into  the  ventricular  system, 
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entering  the  cerebrospinal  canal  somewhere  near  the  termination 
of  the  cord,  then  ascending  the  canal  to  the  fourth  ventricle,  and 
through  the  aqueduct  to  the  lateral  ventricles.  Such  a  circulating 
medium  appears  to  have  nothing  to  do  with  the  surface  of  the 
cerebral  cortex.  Furthermore,  the  spinal  nerve  roots  outside  the 
dura  are  not  stained,  so  there  is  evidently  no  lymph  connection 
between  the  spinal  subarachnoid  space  and  the  nerve  sheaths. 
Assuming,  therefore,  that  the  poisonous  agent  circulates  in  the 
spinal  fluid  it  is  reasonable  to  believe  that  only  these  structures 
washed  by  the  fluid  become  the  sites  of  the  diseased  process. 

Microscopic  study  of  the  acute  patches  reveals  characteristic 
changes  in  the  sheaths  and  in  the  axis-cylinders  themselves.  The 
diseased  patch  is  usually  sharply  defined  or  delimited  from  the 
surrounding  healthy  structures.  The  border,  however,  may  be 
less  involved  than  the  centre.  E.  W.  Taylor  has  described  patches 
in  which  there  was  no  such  border  or  intermediate  zone;  there  was 
abrupt  transition  from  the  diseased  to  the  healthy  tissue. 

In  the  border  there  may  be  observed  various  degrees  of  dis- 
turbance to  the  sheaths  and  axis-cylinders.  The  sheaths  may  be 
swollen,  irregular,  and  knobby,  while  phagocytic  cells  may  be 
observed  plentifully,  carrying  away  the  products  of  fatty  degenera- 
tion to  the  perivascular  lymph  spaces.  Such  spaces  are  often 
crowded  with  lymphocytes,  leukocytes,  and  plasma  cells,  suggesting 
a  distinct  inflammatory  reaction. 

The  axis-cylinders  evidently  are  more  resistant  than  the  sheaths 
to  the  action  of  the  toxic  agent.  Patches  have  frequently  been 
described  in  which  the  sheaths  had  disappeared  entirely,  leaving 
the  axis-cylinders  intact.  For  a  mmiber  of  years  this  was  considered 
the  peculiar  hall-mark  of  the  pathological  process,  and  even  today, 
when  we  know  that  these  axis-cylinders  eventually  are  destroyed, 
we  regard  this  peculiar  resistance  as  characteristic  of  disseminated 
sclerosis. 

The  changes  occurring  in  the  axis-cylinders  have  been  carefully 
studied  and  prove  to  be  similar  in  character  to  those  observed  in 
the  sheaths.  They  become  swollen  and  lose  their  capacity  for 
staining  clearly;  they  become  thin  and  spiriform;  they  show  fusiform 
thickening.  Definite  disintegrative  changes  occur  in  trrtain  por- 
tions of  the  axis-cylinder  while  other  portions  of  the  same  fiber 
remain  normal.  The  fibrils  may  remain  intact  even  though  the 
axis-cylinders  are  intensely  swollen,  but  they  too  finally  succumb. 

These  phenomena  ac('oni])aiiied  by  vascular  changes  are  regarded 
by  (Jombault  as  a  "jxTiaxial  neuritis."  The  acute  patches  pro- 
duced in  this  manner  and  the  subsequent  changes,  chiefly  glial  and 
vascular  in  character,  are  defined  by  Marburg  as  "encephalo- 
myelitis periaxialis  sderoticans."  His  views  are  in  the  main  held 
by  (1.  Oppenheim,  Tredgold,  Lejonne  and  Ilennitte,  Maas/.  Hisien 
Russell,  and  others.     Tlie  actual  sclerotic  phase  occurs  probably 
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after  the  acute  condition.  With  the  removal  of  the  degenerated 
products  by  the  phagocytes,  numerous  spaces  or  interstices  are 
left,  giving  the  patch  its  "areolated"  appearance  as  Redlich  des- 
cribes it.  It  is  at  this  time  that  the  gUa  proUferation  attracts 
attention.  Previous  to  this  time  no  increase  in  fibrillar  structure 
can  be  observed,  though  there  may  be  proliferation  of  the  glia 
cells.  At  times  a  scarcely  visible  webbing  of  young  neuroglia  can 
be  discerned  woven  throughout  the  affected  parts.  Eventually 
there  is  a  heavy  glial  growth  and  a  thick  fibrillar  network  is  formed. 
Dense  masses  of  interstitial  tissue  are  found  running  parallel  to 
the  involved  fibers  in  the  patch.  When  the  gray  structures  are 
affected  a  thick  mesh  composed  of  small  glial  cells  and  fibrils  is 
seen  branching  in  all  directions  from  the  denser  and  older  centre. 
An  ancient  patch  in  which  the  glia  has  shrunk,  and  in  which  various 
changes  in  the  vessel  walls  may  have  occurred,  generally  exhibits 
profound  destruction  to  the  axons  and  sheaths.  It  is  only  rarely 
the  case  that  the  axis-cylinders  persist  throughout  this  stage  of 
glia  proliferation,  though  this  may  actually  occur. 

Much  discussion  has  arisen  concerning  the  condition  of  the 
bloodvessels  in  the  diseased  patches.  Many  observers  have  found 
no  significant  changes,  while  others  have  described  every  degree 
of  involvement  of  the  vessel  walls  from  simple  nuclear  increase 
and  scarcely  noticeable  thickening  to  the  densest  thickening  with 
hyaline  degeneration  and  occlusion  of  the  lumen. 

What  remains  the  most  perplexing  feature  after  all,  however, 
is  the  absence  of  secondary  degeneration  in  the  involved  tracts. 
Schultze  has  endeavored  to  explain  this  as  due  to  the  integrity  of 
the  axis-cylinders;  that  as  long  as  they  remained  functional  second- 
ary degeneration  would  not  occur.  At  present,  however,  we  know 
that  even  with  total  focal  destruction  of  the  nerve  fibers,  sheath, 
and  axis-cylinders  there  may  be  no  secondary  degeneration. 
Marinesco  and  Minea  recently  oft'ered  an  interesting  explanation 
concerning  this  phenomenon.  They  believe  that  systemic  degenera- 
tion occurs,  but  that  the  degenerated  fibers  are  absorbed  a'nd 
therefore  are  not  to  be  observed.  This  idea  is  supported  by  the 
observations  of  others  who  have  been  able  to  note  individual  fibers 
in  the  columns,  undoubtedly  showing  degenerative  changes.  Still 
others  have  recorded  cases  where  the  degeneration  of  entire  tracts 
was  pronounced. 

The  Character  and  Origin  of  the  Pathological  Proces.s. 
We  know  no  definite  or  adequate  explanation  of  the  nature  of  the 
process.  The  essential  question  of  which  structure  is  primarily 
involved  has  never  been  answered.  If  we  possessed  such  information 
we  should  soon  after,  in  all  probability,  discover  the  nature  of  the 
diseased  process.  The  four  well-known  hypotheses  concerning 
this  problem  are  still  with  us  and  each  has  its  supporters. 
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1.  The  Parenchymal  Theory  (Adamkiewicz,  Huber,  Redlich, 
Richien  Russell,  Borst,  Thomas,  and  others).  The  neurons  them- 
selves are  initially  involved.  Through  the  action  of  a  toxic  agent 
circulating  in  the  blood  or  the  cerebrospinal  fluid  there  occurs 
focal  destruction  of  the  sheaths  and  axis-cylinders.  Subsequently 
there  is  secondary  proliferation  of  the  glia,  and  eventually  structural 
vascular  changes  may  develop.  New  evidence  has  recently  been 
offered  (Siemerling  and  Raecke)  which  appears  to  support  the 
idea  that  the  process  is  a  definite  parenchymatous  inflammation 
inaugurated  by  capillary  hemorrhages. 

2.  The  Interstitial  Theory  (Charcot,  Leyden,  Wernicke,  Erb, 
Goldschneider,  Gowers,  and  others).  This  is  the  oldest  of  the 
views,  and  it  is  summed  up  by  Charcot's  definition  "  a  primary  and 
multilocular  chronic  interstitial  myelitis  or  encephalitis."  The 
interstitial  tissue  is  the  initial  seat  of  the  pathological  process;  the 
changes  in  the  parenchyma  are  secondary.  Leyden  and  Gold- 
schneider are  of  the  opinion  that  the  whole  process  is  a  t}'pe  of 
chronic  myelitis. 

3.  The  MvUiple  Gliosis  Theory.  Striimpell  regarded  the  dis- 
order as  a  multiple  gliosis,  owing  its  existence  to  some  congenital 
or  inherited  tendency  to  proliferation  of  this  tissue.  Here  too  the 
glia  is  the  initial  structure  implicated,  but  the  disorder  is  not 
inflammatory  in  character.  Striimpell  compares  the  disease 
to  multiple  neuroma,  lipoma,  and  others  in  which  congenital 
influences  evidently  play  an  important  role.  This  hypothesis  is 
the  only  one  which  assumes  an  endogenous  cause  for  the  disease. 
Such  an  inherited  tendency  may  be  alone  sufficient,  but  exogenous 
influences  may  give  the  impetus  to  development  of  the  process. 
E.  Miiller  and  Byron  Bramwell  support  Striimpell's  idea. 

4.  The  Vascular  Theory  (Rindfleisch,  P.  INIarie,  Ribhert,  Bastian 
Poj)oft',  Buss,  Hess,  ^Yilliamson,  and  others).  This  theory  attributes 
the  disease  to  a  primary  disorder  of  the  bloodvessels,  with  secondary 
changes  in  the  parenchymal  and  interstitial  tissues.  Tredgold 
rejects  it,  saying  that  local  areas  of  necrosis  as  a  result  of  vascular 
disease  have  not  the  sharj),  punched-out  api)earanco  of  those  in 
disseminated  sclerosis.  As  a  matter  of  fact,  vascular  changes  are 
rarely  prominent  in  this  disease,  while  they  are  pronounced  in 
definite  vascular  disease  such  as  syphilitic  endarteritis.  In  many 
cases  of  disseminated  sclerosis  no  vascular  changes  whatsoever 
are  to  })e  found. 

Notwithstanding  the  fact  that  knowledge  concerning  the  origin 
of  the  disease  is  quite  indefinite,  we  are  ready  to  accept  the  view 
that  it  is  essentially  a  parenchymatous  degeneration  produced  by 
a  toxic  agent.  Wlietlier  this  be  a  degenerative  process  from  the 
very  Ireginning  or  wlietluT  it  be  jjrecedcd  i)y  an  actual  inflanunation 
rcniaius  to  be  discovered. 
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Types  of  the  Disease.  On  attempting  to  classify  types  of  the 
disease  we  meet  with  considerable  difficulty.  Our  classification 
must  be  either  anatomical,  physiological,  or  clinical,  and  none  of 
these  lends  itself  to  definite  division.  That  is  to  say,  we  can  no 
longer  speak  of  a  cerebral,  a  cerebellar,  or  a  spinal  type  unless  we 
mean  that  the  intense  or  the  pronounced  damage  has  evidently 
occurred  in  these  localities,  although  we  recognize  evidences  of 
lesser  involvement  elsewhere.  It  is  exceptional  that  these  localities 
are  affected  alone;  the  disease  is  now  regarded  as  a  general  one  in 
which  the  lesions  are  scattered  throughout  the  cerebrospinal  system. 
The  same  difficulty  is  encountered  on  attempting  to  group  the  cases 
from  a  physiological  stand-point.  Should  we  speak  of  a  "spastic- 
paretic,"  or  an  "ataxic,"  or  "hemiplegic"  form  of  the  disease 
we  must  bear  in  mind  that  only  rarely  do  these  disturbances  occur, 
uncomplicated  by  symptoms  of  involvement  elsewhere. 

Nevertheless,  both  of  these  classifications,  inaccurate  as  they 
nnist  be,  are  not  without  value  to  us,  for  they  reveal  the  widespread 
distribution  of  the  process,  on  the  one  hand,  and  the  great  variety 
of  symptoms  on  the  other. 

Depending  upon  the  site  and  the  intensity  of  the  lesion,  practi- 
cally every  symptom  of  involvement  of  the  nervous  system  may 
occur.  They  may  be  so  slight  that  their  existence  may  remain 
unrecognized  for  months;  the  patient  himself  may  be  unaware  of 
them  or  he  may  disregard  them.  Minor  disturbances  of  muscular 
power,  a  tendency  to  fatigue  too  readily,  a  slight  incoordination 
or  loss  of  skill,  may  not  excite  his  attention  until  they  tend  to 
incapacitate  him.  This  is  true,  likewise,  of  the  sensory  disturbances, 
paresthesias,  blurred  and  double  vision,  headache  and  dizziness, 
and  many  others,  particularly  when  they  are  of  temporary  and 
short  duration. 

On  the  other  hand  the  disorder  may  be  introduced  without  the 
slightest  warning  by  a  complete  and  sudden  apoplectiform  hemi- 
plegia, which  may  be  accompanied  by  aphasia. 

We  have  foun(|  in  the  large  majority  of  our  cases  that  the  earliest 
manifestation  was  weariness  and  weakness  in  the  legs.  The  patients 
describe  this  "leg  weariness"  as  a  feeling  of  heaviness  in  the  feet 
and  an  abnormally  early  tiring  and  fatigue.  Frequently  there  is 
associated  a  weakness  of  the  bladder;  there  is  inability  to  hold  the 
urine  as  well  as  usual,  and  there  may  be  urinary  incontinence  at 
times.  Invariably  when  the  patients  presented  themselves  there 
was  already  established  an  involvement  of  the  motor  mechanism 
of  the  legs  and  bladder,  which  varied  from  a  mild  spasticity  to  a 
totally  incapacitating  spastic  paralysis.  It  is  quite  extraordinary 
that  we  report  eighty-three  of  our  cases  of  this  type,  not  one  in 
which  the  arms  were  involved  in  a  sunilar  manner.  And  equally 
remarkable  is  the  fact  that  we  have  never  encountered  a  case 
in  which  the  paralysis  was  of  the  lower  neuron  type. 
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The  variability  in  the  manner  of  development  is  as  great  as  that 
of  its  intensity  and  impairment.  For  a  long  time,  perhaps  years, 
there  may  be  no  subjective  manifestations.  Not  infrequently  the 
patient  tells  of  occasional  cramps  in  the  legs  or  a  "drawing  up" 
of  the  legs  at  night.  There  may  be  but  slightly  disordered  gait, 
due  to  a  characteristic  stiffness  which,  in  severer  form,  may  be 
associated  with  weakness  and  unsteadiness.  In  other  cases  the 
gait  may  be  profoundly  unpaired  and  in  a  short  time  locomotion 
may  become  impossible.  Under  such  circumstances  the  rigidity 
may  be  extreme  and  the  patient  becomes  unable  to  lift  the  feet 
from  the  floor  because  of  flexor  spasm.  Eventually,  unable  to 
stand,  he  becomes  the  bed-ridden  victim  of  flexor  and  adductor 
contractures. 

The  bladder  and  rectal  sphincters  seldom  escape  in  disseminated 
sclerosis  of  this  type.  Here  agam  all  degrees  of  impairment  are 
met  with,  although,  as  a  rule,  they  are  slight  in  the  beginning  and 
are  due  to  hypertonicity.  The  earliest  difficulty  is  the  inability 
to  retain  the  urine  for  any  considerable  time;  it  becomes  imperative 
to  release  the  bladder  upon  its  earliest  demands.  Retention  often 
occurs  and  the  spastic  contraction  of  the  sphincter  may  be  sufficient 
to  prevent  the  entrance  of  a  catheter  into  the  bladder.  In  later 
stages  and  in  fully  developed  cases  of  the  lower  spinal  type  of  the 
disease  incontinence  is  present  practically  always.  Involvement 
of  the  rectal  musculature  occurs  much  less  frequently. 

Disorders  of  the  cutaneous  sensory  mechanism  were  present  in 
less  than  10  per  cent,  of  our  cases.  ]\Iost  of  these  were  subjective 
feelings  of  numbness  and  tingling  in  the  extremities.  Pain  as  a 
symptom  was  rarely  encountered.  It  is  an  interesting  fact,  in 
accord  with  most  writers,  that  the  shooting  pains  and  other  crises 
so  common  in  tabes  practically  ne\er  occur.  Objective  sensory 
disturbances  were  discovered  very  rarely,  and  even  in  those  cases 
where  paresthesias  were  })ronounced  it  was  the  exception  to  find 
noticeable  defects  in  the  acuteness  of  the  cutaneous  sensibility. 
Cases  occur,  however,  where  there  is  marked  sensory  disorder  in 
tlie  hands  and  feet.  Deeper  sensil)iHty  was  impaired  in  very  few 
of  the  cases  seen  by  us.    Astereognosis  was  recorded  in  four  of  them. 

We  wish,  therefore,  to  classify  a  group  of  cases  of  disseminated 
sclerosis  which  was  by  far  the  commonest  in  our  series  as  the 
spastic  type;  characterized  by  hypertonic  paresis  or  paralysis  of 
tlie  legs,  usually  accompanied  by  bladder  weakness,  and,  infre- 
quently, by  disturbances  of  the  cutaneous  and  deep  sensil)ility. 
Quite  often  no  other  signs  were  present,  but  usually  there  were 
evidences  of  involvement  of  other  parts  of  the  nervous  system. 
Nevertheless  the  characteristic  impairment  was  the  involvement 
of  the  legs  and  bhidder.  This  permits  of  a  convenient  chnical 
grouping;  65  per  cent,  of  our  cases  come  under  this  division. 

A  second  type  of  the  disease  may  be  considered  as  the  ataxic. 
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Here  the  dominating  feature  is  the  incoordination  or  unsteadiness 
due  to  ataxia  and  tremor.  Arbitrarily  we  may  place  in  this  group 
those  cases  in  which  the  chief  disorder  is  ataxia,  vertigo,  intention 
tremor,  scanning  speech,  and  nystagmus.  These  symptoms  rarely 
occur  singly.  Usually  they  are  all  present  in  the  same  case,  and 
quite  often  they  are  accompanied  by  manifestations  of  more  or 
less  severity  due  to  involvement  of  the  spinal  cord.  This  is  the 
cerebellar  form  of  disseminated  sclerosis;  25  per  cent,  of  our  cases 
were  of  this  group,  which  approaches  the  classical  type  of  the  disease 
described  by  Charcot. 

Ataxia  is  not  infrequently  the  initial  symptom  of  bulbar  and 
cervical  involvement.  Such  cases  may  simulate  tabes  dorsalis; 
the  disordered  gait  and  station  may  be  identical  with  that  of  tabes 
because  of  involvement  of  the  kinesthetic  pathway.  ]More  com- 
monly, however,  the  ataxia  is  of  the  cerebellar  type,  uninfluenced 
by  vision;  that  is  to  say,  it  is  not  made  worse  by  closure  of  the 
eyes. 

Intention  tremor  is  more  frequently  encountered.  The  nature 
of  this  characteristic  symptom  has  given  rise  to  considerable  specu- 
lation, particularly  concerning  its  relation  to  ataxia.  At  times  the 
tremor  becomes  so  pronounced  that  it  results  in  marked  inco- 
ordination. Striimpell  considers  it  a  genuine  ataxia  and  Risien 
Russell  believes  it  is  due  to  "  a  failure  of  synergic  action  of  muscles 
in  purposive  movements,  consequent  on  an  unequal  degree  of 
innervation  both  of  the  muscles  directly  concerned  and  of  their 
antagonists."  The  tremor  usually  accompanies  movement  and 
is  seen,  therefore,  more  commonly  in  the  eyes  (nystagmus),  head, 
and  hands.  It  is  well  known,  of  course,  that  it  becomes  most  pro- 
nounced on  effort  or  fixation  and  in  muscles  that  have  been 
previously  fatigued.  The  innervation  of  the  trunk  muscles  is  quite 
frequently  affected  and  the  station  and  gait  may  be  profoundly 
disordered  by  this  asynergia  alone. 

A  great  variety  of  speech  defects  have  been  described.  These 
range  from  the  slightly  monotonous  speech  (bradyphasia)  to 
disturbances  which  are  truly  ataxic.  The  characteristic  disorder, 
however,  is  the  slow,  scanning,  syllabic  speech  due  to  abnormal 
intervals  between  the  words  and  even  between  the  syllables.  The 
cause  of  this  is  an  unusually  rapid  fatigue  of  the  speech  and  respira- 
tory muscles  and  an  inability  to  adjust  perfectly  the  relation  between 
the  action  of  the  expiratory  muscles  and  those  of  the  larynx.  This 
rapidly  developing  weariness  and  fatigue  is  well  illustrated  in  one 
of  our  cases: 

Patient  is  M.  B.,  a  young  girl,  unable  to  speak  any  considerable 
sequence  of  words  because  of  loss  of  power.  She  is  also  unable  to 
hold  her  breath  after  a  full  inspiration  for  more  than  a  few  seconds. 
In  attempting  to  sing  any  moderately  high  tone  she  can  sound 
it,  but  it  exhausts  almost  at  once.    These  disorders,  in  addition  to 
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a  slight  oscillatory  nystagmus,  were  the  only  sjonptoms  present; 
nevertheless,  we  feel  justified  in  regarding  them  as  evidence  of  a 
beginning  disseminated  sclerosis. 

Very  rarely  the  speech  becomes  almost  entirely  disorganized. 
It  may  be  of  a  paralytic  character,  and  when  accompanied  by 
disturbances  in  coordination  of  the  swallowing,  breathing,  and  heart 
mechanism  may  be  considered  due  to  a  lesion  in  the  bulb. 

Nystagmus  may  be  considered  as  fundamentally  a  fatigue  phe- 
nomenon, due  to  an  incapacity  for  even  slightly  sustained  effort, 
because  of  abnormally  quick  fatigue  (Uhthoff,  Marie,  Striimpell). 
Essentially  also  it  is  an  intention  tremor  (Charcot),  similar  to  those 
we  have  been  describing.  We  shall  discuss  nystagmus  more  in 
detail  in  a  subsequent  part  of  this  paper. 

The  third  group  is  characterized  by  hemiplegia  of  evident  cerebral 
origin,  identical  with  that  occurring  as  the  result  of  the  occlusion 
of  a  cerebral  artery.  This  hemiplegic  type  occurs  relatively 
infrequently.  Developing  gradually,  as  a  rule,  but  at  other  times 
with  apoplectic  suddenness  a  paralysis  of  one  side  of  the  body  occurs, 
varjing  in  intensity  from  a  slight  weakness  and  loss  of  skill  in 
performing  fine  movements  to  complete  incapacity.  Such  a  disorder 
due  to  disseminated  sclerosis  is  usually  described  as  of  fleeting 
character.  After  a  few  weeks  or  even  after  a  few  days  the  function 
may  be  restored  in  large  part  or  completely.  Our  cases  (7  per  cent, 
of  the  series)  were  not  so  fortunate.  IMonths  and  years  elapsed 
yet  no  improvement  took  place. 

Again  it  becomes  necessary  to  remark  that  the  hemiplegia  may 
exist  alone.  No  other  characteristic  evidence  of  disseminated 
sclerosis  need  necessarily  be  present,  especially  if  the  disease  is 
being  introduced  in  this  fashion.  The  paralysis  may  develop  over- 
night in  an  individual  otherwise  apparently  normal.  The  subse- 
quent career  of  the  case  is  necessary,  as  a  rule,  before  a  definite 
diagnosis  may  be  permitted.  More  usually  the  hemiplegia  arises 
in  cases  that  had  been  recognized  previously  as  disseminated 
sclerosis,  or  which  upon  subsequent  examination  show  significant 
signs  of  involvement  of  other  parts  of  the  nervous  system.  An 
instructive  illustration  of  the  hemiplegic  form  of  the  disease  is  the 
following  case: 

A  strong,  well-developed  girl,  aged  nineteen  years,  a  champion 
swimmer,  noticed  a  progressing  awkwardness  in  her  hands,  which 
had  been  preceded  for  two  months  by  a  painful  coldness  in  the 
hands.  She  dropped  articles  from  her  hands  when  her  Aisual 
attention  was  not  directed  upon  holding  them. 

Her  pre\ious  history  was  negative  except  for  two  accidents  from 
which  she  a])i)areiitly  fully  recovered.  When  sixteen  years  old 
she  struck  her  head  while  diving  and  immediately  felt  a  "pins-and- 
needles"  sensation  down  her  spine,  but  no  apparent  damage  was 
done.     During  her  seventeenth  year  she  was  knocked  senseless 
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in  a  basket-ball  game  and  felt  too  ill  to  attend  school  the  following 
day,  but  was  soon  as  well  as  ever. 

Soon  after  the  disability  in  her  hands,  weakness  of  the  left  leg 
developed  so  that  it  dragged  in  walking.  She  suffered  also  from 
an  acute  coldness  in  all  the  extremities.  At  the  same  time  it  was 
observed  that  she  did  not  fully  appreciate  pin-pricks  in  the  hands 
and  arms.  Three  months  later  she  became  irritable,  emotional, 
and  unable  to  walk  or  stand.  After  seven  weeks  in  bed  she  improved 
so  much  that  she  was  able  to  take  long  walks;  the  left  arm  and 
hand,  however,  had  become  increasingly  disabled,  so  that  they  were 
now  stiff.  After  being  urged  she  went  into  the  ocean  to  swim,  the 
idea  being  to  increase  the  function  of  the  rigid  arm  and  hand.  The 
result  was  disastrous,  as  there  developed  a  rigidity  of  the  left  leg 
and  loss  of  bladder  control,  as  well  as  ataxia  in  the  right  arm.  In 
short,  within  a  period  of  six  months  a  vigorous  athletic  girl  had 
developed  a  hemiplegia  which  has  persisted  to  the  present  time, 
a  period  of  three  years.  Her  mentality  is  good  but  she  is  emotion- 
ally unstable.  In  speaking,  words  flow  faster  and  faster,  so  that 
at  the  end  of  a  statement  there  is  an  explosion  of  sound  accompanied 
by  exaggerated  movements  of  the  face  and  irregular  movements 
of  the  right  arm.    The  spinal  fluid  is  normal. 

As  a  matter  of  convenience  we  shall  now^  consider  the  signs  and 
symptoms  of  involvement  of  other  parts  of  the  cerebrum  and  the 
cranial  nerves.  This  includes  psychic  disorders  as  well  as  dis- 
turbances of  the  optic  and  auditory  pathways.  Disseminated 
sclerosis  may  exist  without  any  of  these,  particularly  when  the 
pathological  process  is  confined  largely  to  the  spine  and  bulb. 
As  a  rule  they  are  present,  more  or  less  prominenth,  in  all  cases 
where  the  cerebrum  and  cerebellum  chiefly  are  affected,  and  this 
is  particularly  true  of  involvement  of  the  optic  tract. 

Ocular  Phenomena.  The  recognition  of  the  changes  occurring 
in  the  visual  apparatus  is  of  the  utmost  importance  in  the  matter 
of  diagnosis.  It  not  infrequently  happens  that  they  may  be  the 
only  manifestations  of  the  disease  for  months  and  even  \ears 
before  other  characteristic  signs  appear  elsewhere.  Windmiiller, 
for  example,  records  a  case  in  which  acute  retrobulbar  neuritis 
occurred  seven  years  before  any  other  symptoms  could  be  distin- 
guished. Moreover  the  ocular  changes  are  among  the  commonest 
of  the  diseases,  as  Uhthoft"  has  disclosed,  and  they  may  be  considered 
almost  characteristic  or  at  least  strongly  corroborative  of  dissemi- 
nated sclerosis  alone.  The  most  typical  are  the  changes  that  occur 
in  the  acuity  of  vision,  the  disorders  of  the  visual  fields,  and  the 
alterations  in  the  appearance  of  the  disks. 

Visual  Acuity.  A  slight  blurring  of  vision  with  occasional 
flashes  of  hght  before  the  eyes  may  be  the  earliest  manifestation 
of  the  disease.  As  a  rule  this  is  only  a  transient  process  which  may 
not  reappear  for  weeks  or  months.    It  usually  remains  confined  to 
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one  eye,  and  it  may  or  it  may  not  be  accompanied  by  changes  in 
the  disks.  This  tendency  to  improvement  and  relapse  has  long 
been  regarded  as  peculiarly  characteristic  of  disseminated  sclerosis. 
There  may  be  defective  vision  for  months,  limited,  perhaps,  to  one 
eye,  followed  by  a  period  lasting  for  months,  during  which  there 
is  apparently  normal  vision,  then  eventually  the  return  of  the  dis- 
order to  the  same  eye,  the  other  eye,  or  both  of  them. 

The  onset  may  be  gradual  and  scarcely  appreciated  by  the 
patient.  More  frequently  it  announces  itself  suddenly  in  almost 
complete  blindness.  Even  in  such  cases  remissions  occur  lasting 
variable  lengths  of  time.  This  peculiar  quality  of  the  symptoms 
need  not  necessarily  be  present  in  every  case,  however;  21  per 
cent,  of  our  cases  had  ocular  symptoms,  but  in  not  one  of  them  could 
a  history  of  remission  be  obtained. 

Visual  Fields.  The  essential  cause  of  the  amblyopia  and  the 
disorders  of  the  visual  fields  is  considered  to  be  a  sclerotic  patch 
in  the  optic  nerve,  commissure,  or  tract.  This  is  contrary  to  the 
older  view  of  Gowers,  who  regarded  the  optic  atrophy  as  the  result 
of  a  primary  degeneration  of  the  nerve  elements  similar  to  that 
which  occurs  in  tabes.  The  more  recent  evidence  supports  the 
idea  that  the  pathological  process  is  a  retrobulbar  neuritis  which 
results  in  more  or  less  destruction  of  the  nerve  elements.  We  should 
expect  early  manifestations  of  involvement  of  the  macular  fibers, 
therefore,  and  this  actually  occurs.  Central  scotoma  is  a  prominent 
and  common  disturbance  in  disseminated  sclerosis.  Uhthoff 
observed  it  in  15  of  his  20  cases;  Klingman,  recently,  in  11  of  14 
cases. 

The  occurrence  of  retrobulbar  neuritis  in  any  case,  but  especially 
in  the  young,  should  at  once  excite  suspicions  of  disseminated 
sclerosis.  It  is  an  acute  process,  as  a  rule,  giving  rise  to  damaged 
vision  and  central  scotoma  which  show  a  tendency  to  improvement. 
Nicotin,  alcohol,  and  syphilis  have  commonly  been  blamed  here- 
tofore, but  in  many  cases  it  has  been  impossible  to  establish  any 
relationship  between  the  disorder  and  these  agents.  Such  cases 
of  so-called  "idiopathic  retrobulbar  neuritis"  have  recently  been 
studied  by  Fleischer,  who  regards  them  as  early  manifestations 
of  disseminated  sclerosis.  Schultze,  furthermore,  examined  cases 
in  which  tobacco,  alcohol,  and  syphilis  had  been  considered  the 
causes  and  found  unmistiikablo  evidences  of  disseminated  sclerosis 
in  many  of  them. 

Peripheral  contraction  of  the  visual  fields,  wiiile  not  so  connnon 
as  central  scotoma,  occurs  quite  frequently.  UhthotV  observed  it 
in  11  of  his  24  cases;  Klingman  in  11  of  14  cases. 

Chcwcjes  ill  the  Dusks.  The  characteristic  change  noted  in  the 
disks  when  the  oi)tic  nerve  has  been  implicated  is  atn)phy.  Any 
stage  of  the  process  may  be  encountered  frouj  a  sliglit  pallor  of 
part  of  the  disk  to  complete  atrophy  in  both  eyes.     The  entire 
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disk  may  not  be  equally  involved.  Various  portions  appear  degen- 
erated before  others;  even  in  the  earliest  stages  it  is  well  known 
that  the  temporal  half  is  earlier  afl'ected  than  the  nasal  half.  There 
may  be  a  great  difference  in  the  extent  of  involvement  of  the  two 
disks;  a  beginning  pallor  alone  may  exist  in  one  eye  while  extensive 
atrophy  is  present  in  the  other. 

The  most  remarkable  fact,  however,  concerning  the  changes  in 
the  disks  is  the  discrepancy  which  exists  between  the  apparent 
degree  of  atrophy  and  the  actual  disturbance  of  vision.  Pronounced 
pallor  of  the  disk  may  be  present  for  months  and  years  with  prac- 
tically no  diminution  of  visual  acuity.  On  the  other  hand,  marked 
involvement  of  the  fields  and  visual  disorders  may  exist  when  the 
disks  appear  quite  normal.  This  peculiar  lack  of  parallelism  between 
the  structural  damage  and  the  functional  incapacity  is  unique 
with  disseminated  sclerosis  among  all  the  organic  nervous  diseases. 
Not  only  is  this  true  on  the  part  of  the  ocular  apparatus,  but  the 
entire  brain  and  cord  may  be  the  seat  of  extensive  tissue  changes 
disclosed  by  autopsy  in  cases  whose  clinical  career  had  been 
extraordinarily  mild. 

Affections  of  Ocular  Motility.  Nystagmus  when  present  is  one 
of  the  most  characteristic  symptoms  of  disseminated  sclerosis. 
It  is  one  of  the  original  triad  of  symptoms  of  the  classical  types 
of  the  disease  described  by  Charcot,  and  even  now  when  we  no 
longer  demand  its  presence  to  distinguish  the  nature  of  the  disorder 
we  recognize  it  in  nearly  60  per  cent,  of  all  cases. 

As  a  rule  true  nystagmus  appears  late  in  the  course  of  the  disease, 
though  "nystagmiform"  jerkings  and  twitchings  may  have  existed 
before.  I'hthoft',  Baranyi,  and  Bartels  would  have  us  distinguish 
between  the  two.  True  nystagmus,  which  is  oscillatory,  swinging 
to  and  fro  about  a  central  point  with  rapid  equal  movements,  is 
in  all  probability  a  fatigue  phenomenon  (Uhthoff,  Marie,  and 
Striimpell).  It  occurs  independently  of  voluntary  movement  of 
the  eyes,  in  changing  the  direction  of  gaze;  the  oscillations  continue 
even  in  the  resting  stage.  It  becomes  more  intense,  however, 
when  the  eyes  are  turned  and  attempts  at  fixation  are  made, 
particularly  in  extreme  directions.  At  such  time  the  "nystagmoid" 
movements  appear.  They  are  characterized  by  sharp,  quick  jerks 
in  the  direction  of  the  object  of  fixation,  with  slower  movements 
of  return.  These  movements  occur  about  three  or  four  times  a  second 
and  appear  to  be  in  every  respect  "intention  tremors"  (Charcot). 

I'hthoff  found  external  ophthalmoplegia  well  established  in 
17  per  cent,  of  his  cases.  The  sixth  nerve  was  more  frequently 
involved  than  the  third  or  fourth.  The  disorder  is  not  usually  so 
severe,  however;  transient  weaknesses  of  individual  muscles  are 
more  likely  to  be  met  with,  and  these  are  scarcely  ever  maximal. 
Windmliller  records  ocular  palsies,  counting  diplopia  as  an  evidence 
of  such  in  70  per  cent,  of  his  cases. 
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Pupillary  changes  are  uncommon.  The  reflexes  are  generally 
active,  and  only  at  times  may  a  slight  disparagement  be  observed 
between  the  activities  of  the  two  sides. 

Auditory  and  Vestibular  Systems.  The  cochlearis  division  of 
the  auditory  nerve  is  only  rarely  involved.  The  symptoms  may 
vary  from  a  slight  acoustic  hyperesthesia  (E.  Miiller)  to  total 
deafness.  O.  Beck  describes  two  cases  in  which  he  was  able  to 
diagnose  disseminated  sclerosis  without  any  neurological  data 
except  the  peculiar  variations  of  the  acoustic  and  labyrinthine 
functions.  Excitability  of  the  vestibular  apparatus  and  capacity 
for  acute  hearing,  determined  by  many  tests,  alternated  with 
absence  of  excitability  and  complete  deafness  without  revealing  in 
the  interval  any  of  the  typical  signs  of  labyrinthine  impairment. 
This  variance  between  the  subjective  symptoms  and  the  objective 
signs  is  similar  to  the  condition  frequently  observed  on  the  part 
of  the  visual  apparatus;  the  coexistence  of  quite  normal  vision  with 
marked  pallor  of  the  disk,  and  vice  versa. 

Unusual  rapid  fatigue  of  the  acoustic  mechanism  determined 
by  tuning-forks  was  discovered  by  Claude  and  Egger,  and  daily 
changes  in  acoustic  keenness  have  been  observed  by  Marburg. 

Involvement  of  the  vestibularis  division  of  the  auditory  nerve  is 
not  uncommon.  Vertigo  is  frequently  an  initial  symptom  of  the  dis- 
ease.   Nystagmus  and  its  significance  has  been  discussed  previously. 

Psychic  Phenomena.  Psychic  disturbances  of  every  variety 
have  been  observed  from  slight  blunting  of  mental  activity  to 
profound  dementia.  They  may  precede  the  development  of  the 
more  usual  symptoms  of  disseminated  sclerosis  by  months  or 
years,  their  true  nature,  therefore,  remaining  unrecognized.  It 
is  very  difficult  to  say  how  frequently  mental  symptoms  occur  as 
early  evidence  of  the  disease,  for  they  may  be  of  such  slight  signifi- 
cance as  to  escape  notice,  or  so  severe  as  to  necessitate  the  con- 
finement of  the  patient  in  psychiatric  hospitals  where  it  is  not 
unlikely  their  true  nature  could  only  have  been  determined  by 
the  subsequent  appearance  of  other  characteristic  evidence. 

Changes  in  the  character  and  disposition  may  occur;  an  unusual 
cheerfulness,  an  uncustomary  tendency  to  laughter  entirely  out 
of  proportion  to  the  exciting  cause.  A  distinct  euphoria  is  connnon. 
accompanied  by  more  or  less  boisterous  laughter.  Ten  of  our 
cases  presenting  mental  symptoms  behaved  in  this  fashion,  and 
they  revealed,  in  addition,  impairment  of  memory,  judgment, 
observation,  and  attention.  As  a  rule  there  was  always  to  be 
observed  a  heightened  sensitiveness  or  increased  excitability,  though 
in  none  of  them  did  this  ever  become  a  delirium  or  mania. 

In  three  cases  pronounced  apathy  and  depression  were  early 
symptoms. 

Course  and  Development.  Disseminated  sclerosis  reveals 
itself   gradually,    as    a    rule,    develoi>ing    so    insidiously    that    it 
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frequently  escapes  observation  for  months.  We  must  not  lose 
sight  of  the  fact,  however,  that  it  may  be  inaugurated  abruptly, 
with  apoplectic  manifestations,  although,  as  we  have  pointed  out, 
this  manner  of  onset  is  very  unusual. 

Once  established  the  disease  runs  a  chronic  progressive  course, 
during  which  there  may  be  remissions  and  even  apparently  com- 
plete recovery.  Most  observers  lay  stress  upon  this.  It  has  become 
an  accepted  fact  that  remissions  are  characteristic  of  the  disease. 
We  have  no  intention  of  disputing  this;  nevertheless,  in  our  cases 
it  has  not  been  observed  except  in  a  few  instances  when  slight 
improvement  occurred.  With  these  exceptions  they  were  all  of 
the  chronic,  progressive  type  of  long  duration.  The  duration  of 
the  disease  is  very  indefinite.  It  is  apparent,  of  course,  that  j^ears 
may  elapse  before  death,  which  is  usually  due  to  complications 
or  intercurrent  diseases. 

Diagnosis.  The  recognition  of  the  fully  established  Charcot 
case  presents  no  very  great  difficulties  as  a  rule.  With  all  the 
cardinal  features,  or  even  a  few  of  them,  there  is  little  possibility 
of  error.  Tremor,  nystagmus,  and  incoordination  defects,  espe- 
cially in  the  young,  may  be  considered  due  to  disseminated  sclerosis, 
keeping  in  mind,  however,  the  important  reservation  of  cerebellar 
tumor  or  cyst.  It  is  vitally  important  that  we  do  not  overlook 
these  because  of  the  relief  now  possible  by  early  surgical  interven- 
tion. 

Cerebellar  Tumor  and  Cyst.  The  difficulty  in  the  differential 
diagnosis  is  dependent  upon  the  fact  that  a  small  cerebellar  cyst 
or  a  slowly  expanding  tumor  before  being  able  to  raise  the  intra- 
cranial tension  behaves  exactly  as  a  sclerotic  patch.  The  difficulties 
may  be  illustrated  by  this  case: 

J.  H.,  aged  nineteen  years.  In  June,  1912,  his  gait  became 
unsteady;  people  believed  him  to  be  intoxicated.  Two  months 
later  he  began  to  vomit  after  his  meals  and  soon  began  having 
headaches  all  day  long.  Two  months  later  the  headache  and 
vomiting  diminished  in  intensity,  but  he  then  became  disturbed 
by  vertigo.  On  examination  he  presented  static  and  dynamic 
ataxia,  tremor,  slurred  speech,  and  nystagmus.  The  disks  seen 
in  the  early  phases  of  the  process  showed  clear  and  there  was  no 
fault  in  the  vision.  In  the  course  of  the  following  year  the  signs 
of  increased  intracranial  tension  revealed  themselves.  A  definite 
choked  disk  appeared  and  an  operation  was  decided  upon.  Cystic 
tumor  of  the  right  cerebellar  lobe  was  found.  The  patient  recovered 
promptly  and  at  the  time  of  this  record  has  been  relieved  of  most 
of  his  disorders. 

Only  one  fact  is  of  value  in  influencing  our  diagnosis  and  deter- 
mining our  course  in  this  case:  that  is  the  presence  of  symptoms 
that  must  always  be  regarded  as  significant  of  increased  intra- 
cranial tension.     Headache,  vomiting,  and  giddiness,  with  optic 
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neuritis,  are  not  at  all  uncommon  in  disseminated  sclerosis; 
nevertheless  these  must  remain  the  exceptions,  and  in  case  of  doubt, 
as  we  encountered  in  the  case  above,  with  such  symptoms  present, 
we  dare  not  disregard  the  idea  of  tumor  until  we  have  disproved 
its  existence. 

The  absence  of  spasticity  is  of  no  value  one  way  or  the  other. 
It  is  true  that  in  disseminated  sclerosis  we  encounter  spastic 
phenomena  commonly  because  of  involvement  of  spinal  tracts  by 
other  sclerotic  patches,  and  in  cerebellar  tumor  this  does  not  occur 
imtil  by  expansion  pressure  is  exerted  upon  the  pyramidal  system. 

Because  of  the  s}Tnptoms  of  increased  intracranial  pressure  we 
diagnosed  tumor  which  proved  to  be  correct. 

Cerehrosimml  Syphilis.  Of  first  importance  in  the  differential 
diagnosis  of  the  less  well-established  and  aberrant  forms,  particu- 
larly of  the  spinal  or  spastic-paretic  t>'pe,  is  syphilitic  pach\Tnenin- 
gitis.  The  occurrence  of  spastic  phenomena  in  the  legs,  with  or 
without  sensory  and  bladder  disorders,  is  due,  in  the  vast  majority 
of  cases,  to  syphilis;  we  have  come  to  look  upon  these  symptoms  as 
more  or  less  distinctive  of  this  disease,  and  especially  when  a  history 
of  the  infection  is  acknowledged.  The  difficulty  in  the  differen- 
tiation is  not  so  great  in  advanced  cases;  there  is  usually  some 
corroborative  evidence  present,  as  involvement  of  the  pupils,  the 
cranial  nerves,  or,  perhaps,  apoplectiform  attacks.  Without  these, 
especially  in  the  early  phase  of  the  disease  and  without  additional 
proof  of  disseminated  sclerosis,  we  have  no  means  of  deciding 
unless  we  resort  to  examination  of  the  cerebrospinal  fluid. 

We  are  in  possession  of  valuable  facts  concerning  the  spinal 
fluid  in  nervous  diseases  through  the  important  studies  and  con- 
tributions of  Nonne,  Plant,  Noguchi,  Kaplan,  and  many  others. 
The  information  obtained  from  serological  and  chemical  exami- 
nation of  the  fluid  is  invaluable  in  practically  every  disease  of  the 
nervous  system  we  are  called  upon  to  treat;  spinal  puncture  is 
a  routine  necessity  in  all  neurological  practice  even  when  we  feel 
secure  with  our  clinical  diagnoses. 

Two  laws  seem  already  to  have  been  established:  (1)  a  positive 
Wassemiami  reaction  in  the  spinal  fluid,  irrespective  of  the  reaction 
in  the  blood,  is  al)solutely  certain  proof  of  cerebrospinal  syphilis; 
(2)  in  disseminated  sclerosis  the  fluid  is  normal  in  every  particular, 
that  is  to  say,  the  Wassermann  is  negative,  and  there  is  no  increase 
in  the  globulin  or  the  lymphocytes. 

The  value  of  this  information  is  at  oner  apparent.  If  we  recall 
that  invariably  with  a  cerebrospinal  showing  a  positive  Wasser- 
mann reaction  we  find  the  globulin  and  the  cells  increased,  at  times 
only  slightly  and  at  others  enormously,  we  realize  that  we  have 
a  means  of  distinguishing  i)etween  the  luetic  and  the  non-luetic 
spinal  diseases. 

Kaplan  in  the  analysis  of  more  than  ilOOd  spinal  fluids  obtained 
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from  patients  having  nervous  diseases  found  16  in  which  the 
diagnosis  of  disseminated  sclerosis  had  been  made  with  certainty, 
all  of  which  possessed  fluids  normal  in  every  particular.  In  cases 
where  the  differentiation  was  doubtful  the  laboratory  analyses 
were  considered  sufficiently  strong  evidence  to  decide  the  question. 
When  the  fluid  contained  fifty  or  more  cells  to  the  cubic  milli- 
meter or  an  excess  of  globulin  or  a  positive  Wassermann  reaction 
the  diagnosis  of  disseminated  sclerosis  was  excluded. 

Whereas  it  is  very  common  to  find  with  a  negative  Wassermann 
in  the  fluid  an  increase  of  lymphocytes  with  or  without  an  increase 
of  globulin  the  reverse  practically  never  occurs;  that  is  to  say, 
a  positive  Wassermann  does  not  exist  where  there  is  neither 
lymphocytosis  nor  globulin  increase.  In  but  6  of  his  3000  analyses 
did  he  meet  with  this  phenomenon,  and  all  of  these  were  cases  of 
arterial  SN'philis. 

Transverse  Myelitis.  In  transverse  lesions  of  the  cord  produced 
by  localized  myelitis,  tumor,  gumma  or  caries,  or  syringomyelia 
the  differential  diagnosis  may  require  very  careful  deliberation. 
^Myelitis  develops  quickly,  as  a  rule,  accompanied  by  fever  and 
toxemia.  Its  sequelae,  spastic  weakness,  or  paralysis  of  the  legs 
and  visceral  and  sensory  disorders  may  be  very  severe  and  per- 
manent, but  is  not  progressive.  Atrophy  and  fibrillary  twitchings, 
frequent  in  transverse  myelitis,  are  seldom  encountered  in  dissemi- 
nated sclerosis.  Usually  there  are  no  cerebral  symptoms  in 
transverse  myelitis. 

Disorders  of  vision  may  be  present,  though  they  are  unusual, 
and  as  recently  pointed  out  by  Ward  Holden,  lateral  hemianopia 
for  one  eye  alone  is  a  symptom  of  considerable  diagnostic  value 
in  cases  in  which  visual  disturbances  precede  the  spinal  symptoms. 

Oppenheim  and  Cassirer  have  recently  reported  cases  in  which 
there  developed  quickly  an  acute  ataxia  with  weakness  of  the  upper 
extremities,  atrophy  of  the  intrinsic  hand  muscles,  paresthesias, 
and  objective  sensory  disturbances.  They  regarded  the  cases  as 
acute  cervical  myelitis  until  subsequent  developments  proved  them 
to  be  disseminated  sclerosis. 

Spinal  Tumor.  Disseminated  sclerosis  not  infrequently  gives 
rise  to  a  series  of  symptoms  suggesting  spinal  cord  tumor.  Nonne 
recently  called  attention  to  the  difficulty  which  may  arise  in  differ- 
entiating between  them.  Laminectomy  performed  in  four  ca.ses 
of  suspected  tumor  proved  negative.  Subsequently  in  two  of  these 
section  showed  disseminated  sclerosis  and  disseminated  confluent 
myelitis;  and  further  progress  of  the  other  two  substantiated  the 
diagnosis  of  disseminated  sclerosis.  One  of  these  was  a  youth,  aged 
nineteen  years,  with  symptoms  of  a  transverse  lesion  of  the  dorsal 
spine.  There  were  spastic  paralysis  of  the  legs  and  sensory  dis- 
turbances to  the  ribs,  with  fever  and  slight  delirium  in  the  beginning 
of  the  disease.    A  laminectomy  was  performed,  but  no  lesion  was 
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discovered.  In  a  few  months  decided  improvement  took  place, 
and  for  five  years  the  patient  has  been  well.  The  history  of  this 
case  is  astonishingly  like  that  of  another  which  we  had  the  privilege 
of  observing  on  the  service  of  Dr.  Pearce  Bailey.  In  a  few  months 
after  laminectomy  for  suspected  cord  tumor  had  been  done  the 
patient,  a  splendidly  developed  athlete,  with  a  profound  para- 
plegia and  bladder  and  sensory  impairment,  recovered  completely; 
no  trace  of  the  disorder  remained  except  an  exaggeration  of  the 
knee  and  ankle-jerks. 

Syringomyelia.  Under  certain  circumstances,  syringomyelia 
may  resemble  disseminated  sclerosis,  particularly  as  the  rather 
characteristic  dissociation  of  the  cutaneous  sensibility  may  occur 
in  the  latter.  It  has  been  stated  also  (Russell)  that  nystagmus  may 
occur  in  syringom^-elia. 

In  the  early  months  of  the  following  case  the  question  of  the 
existence  of  syringomyelia  was  given  respectful  consideration. 
Only  with  the  unfolding  of  characteristic  evidences  of  disseminated 
sclerosis  was  the  correct  diagnosis  possible. 

W.  N.,  aged  twenty-seven  years,  a  draughtsman.  His  history 
is  negligible.  His  habits  excellent.  He  seeks  relief  for  weakness 
in  the  right  arm,  numbness  of  the  entire  left  side,  and  some  slight 
difficulty  in  starting  the  urinary  flow.  These  symptoms  developed 
rather  suddenly  two  weeks  before  his  admission  here. 

Status  July,  1910.  Weakness  of  the  right  arm  and  to  a  lesser 
extent  the  right  leg.  All  tendon  jerks  on  the  right  are  increased; 
ankle  and  wrist  clonus  present.  Babinski  reflex  in  right  foot.  All 
cutaneous  reflexes  absent  on  the  right.  Almost  complete  loss  of 
cutaneous  sensibility  in  the  left  half  of  the  body  from  the  clavicle 
to  the  toes.  Wassermann  negative  in  the  blood-serum  and  in  the 
spinal  fluid.  Patient  made  almost  complete  recovery  in  ten 
days. 

Status  August  22,  1910.  New  attack  with  sudden  onset  involving 
the  right  arm,  the  right  leg,  and  the  left  leg.  These  extremities 
are  now  spastic  while  on  both  sides  of  the  body  there  is  complete 
loss  of  sensibility.  Improvement  began  almost  immediately.  In 
one  month  the  left  leg  was  practically  well ;  the  right  side  improved 
more  slowly. 

Status  October,  1910.  Patient,  who  had  been  in  good  condition, 
suddenly  became  quadriplegic  and  lost  all  sensation  to  the  level 
of  the  shoulders.  Improvement  began  again,  more  slowly  than 
before.  In  January,  1911,  the  left  arm  and  hand  were  almost 
normal.  He  was  also  able  to  use  the  right  hand  quite  well.  Both 
legs  still  profoundly  involved  by  a  high-grade  spasticity.  Right 
and  left-sided  Babinski  sign  is  present. 

Status  May  5,  1911.  Halting,  scanning  speech  is  present  now. 
There  is  also  fine  nystagmus  apparent.  Patient  is  depressed  and 
irritable. 
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Paresis  (general  paralysis  of  the  insane).  There  should  be  no 
longer  any  difficulty  in  dift'erentiating  between  disseminated  sclerosis 
and  paresis,  which  it  occasionally  resembles.  The  stumbling  and 
trembling  speech  of  paresis  with  its  omitted  syllables  and  words 
differs  fundamental!}^  from  that  of  disseminated  sclerosis,  while 
the  mental  changes  of  the  latter  are  usually  not  so  severe  as  of  the 
former.  In  fact  the  objective  evidences  of  paresis,  including  at 
the  present  time  the  characteristic  cytological  and  chemical  findings 
of  the  cerebrospinal  fluid,  are  conclusive  proofs  of  the  disease. 

Hysteria.  We  believe  we  have  not  encountered  the  difficulty, 
said  to  exist,  in  distinguishing  between  disseminated  sclerosis  and 
hysteria.  The  majority  of  authors,  however,  lay  considerable 
stress  upon  the  similarity  between  them.  They  are  practically 
of  one  voice,  furthermore,  in  saying  that  the  difficulty  generally 
results  in  mistaking  an  existing  disseminated  sclerosis  for  hysteria. 

The  two  disorders  are  common  to  youth  and  young  adult  life, 
and  both  frequently  develop  after  a  physical  or  psychical  trauma. 
A  widespread  variability  of  disorders  is  common  to  both  of  them, 
involving  somatic,  visceral,  and  mental  functions. 

The  regular,  concentric  narrowing  of  the  visual  fields,  especially 
with  parallel  contraction  of  the  color  fields,  speaks  for  hysteria. 
Optic  pallor  and  optic  atrophy  of  hysterical  nature  is  impossible. 
True  nystagmus  should  always  be  considered  evidence  in  favor 
of  the  organic  disease.  Sensory  changes  are  common  to  both 
disorders,  and  are,  of  themselves,  of  not  much  importance  in  the 
differentiation.  Sharply  defined  anesthesias  and  analgesias  are 
not  usually  found  in  disseminated  sclerosis  and  an  anesthetic  cornea 
practically  never  occurs.  Bladder  disorders  are  usually  indicative 
of  disseminated  sclerosis,  and  actual  exaggeration  of  the  reflexes, 
especially  when  accompanied  by  a  Babinski  sign,  must  always  be 
regarded  as  proof  of  organic  nervous  disease. 

A  sign  of  great  importance  in  the  diagnosis  of  disseminated 
sclerosis  is  the  absence  of  the  abdominal  and  epigastric  reflexes. 
This  was  first  pointed  out  by  Striimpell,  who  observed  it  in  67  per 
cent,  of  his  undoubted  cases.  His  views  have  been  corroborated 
by  many  observers.  E.  Miiller  and  Cassirer,  for  example,  regard 
the  bilateral  absence  of  these  reflexes  as  of  distinct  and  useful  diag- 
nostic significance.  Marburg  noted  its  absence  in  38  of  his  40  cases, 
and  interprets  it  as  an  involvement  of  the  lower  third  of  the  dorsal 
cord. 

Treatment.  No  advance  has  been  made  in  the  treatment  of 
the  disease  if  we  except  radiotherapy  as  used  by  Prof.  Marinesco, 
of  Bucharest.  He  ventured  to  try  this  therapy  because  of  the  good 
effects  he  had  observed  in  the  use  of  the  Roentgen  rays  in  dissemi- 
nated sclerosis  and  syringomyelia.  He  described  unquestionable 
improvement  in  the  tremors,  the  weakness,  and  the  fatiguability. 
Rays   of    1    milliampere   intensity   were   applied  for  seven  to  ten 
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minutes  to  the  lumbar  spine.  No  skin  irritation  or  other  com- 
pHcation  ensued.  We  scarcely  dare  place  any  great  hope  in  the 
agent,  however,  when  we  recall  the  nature  of  the  pathological 
process.  We  must  remember,  too,  that  the  improvements  we  may 
attribute  to  the  action  of  the  remedy  may  occur  spontaneously. 

In  the  meantime  it  is  well  to  bear  in  mind  the  good  advice  of 
Oppenheim  and  Miiller,  that  rest  is  essential;  all  fatigue  is  to  be 
avoided,  and  only  moderate  exercise  to  be  permitted.  Gentle 
massage  and  sedative  baths  may  be  appreciated. 

Resume.  Disseminated  sclerosis  is  encountered  much  less 
frequently  in  this  country  than  abroad.  This  is  due,  in  part  only, 
to  the  fact  that  early  and  irregular  cases  frequently  escape  recog- 
nition here. 

The  fully  developed,  classical  Charcot  type  of  the  disease  is  rarely 
seen. 

Trauma,  including  occupation,  injury,  intoxications,  biological 
crises,  mental  shocks,  etc.,  play  only  a  contributing  role  in  the 
development  of  the  disorder. 

The  disease  is  regarded  by  us  to  be  a  parenchymatous  degenera- 
tion due  to  the  action  of  a  toxin  circulating  in  the  cerebrospinal 
fluid. 

There  can  be  no  rigid  grouping  of  "types"  of  the  disease.  Never- 
theless three  general  groups  can  be  assumed:  a  spastic-paretic, 
an  ataxic,  and  a  hemiplegic  group. 

The  best  single  aid  in  the  differential  diagnosis  is  the  condition 
of  the  cerebrospinal  fluid.  The  Wassermann  reaction  is  practically 
always  negative.  The  number  of  lymphocytes  is  less  than  fifteen, 
and  there  is  no  excess  of  globulin.  This  is  of  special  value  in  ruling 
out  cerebrospinal  sj'philis. 

The  remissions  which  sometimes  occur  are  singularly  characteristic 
of  this  disease.    In  our  series,  however,  they  were  rarely  encountered. 

The  absence  of  the  abdominal  reflexes,  upper  and  lower,  is  an 
important  diagnostic  sign. 
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A  CASE  OF  SPRENGEL'S  DEFORMITY.' 
By  George  Fetterolf,  A.B.,  M.D.,  Sc.D., 

ASSISTANT    PROFESSOR    OF    AXATOMY,    UNIVERSITY    OF    PENNSYLVANIA, 

AND 

JoHX  Hancock  Arnett,  A.B., 

CLASS    OF    1916,    MEDICAL    DEPARTMENT,    UNIVERSITY    OF    PENNSYLVANIA. 

(From  the  Laboratory  of  Anatomy  of  the  University  of  Pennsylvania.) 

This  article  was  written  to  put  on  record  a  case  in  which  a  com- 
plete autopsy  was  obtainable.  For  discussion  of  the  etiology, 
symptomatology,  etc.,  of  the  condition  the  reader  is  referred  to 
Horwitz's  article,  mentioned  below. 

Definition'.  Congenital  elevation  of  the  scapula  is  an  affection 
characterized  by  an  upward  displacement  of  one  or  both  scapulae, 
with  rotation  upon  the  sagittal  or  frontal  axis.  Alterations  in  shape, 
size,  and  density  of  the  bone  exist. 

Historical.  This  condition,  both  on  account  of  its  rarity  and 
because  of  its  puzzling  etiology,  has  been  a  source  of  interest  for 
fifty  years,  the  first  case  recorded  being  that  of  Eulenberg's  in  1863. 
In  1891  Sprengel  described  four  cases  and  advanced  a  plausible 
theory  to  explain  the  disease;  since  then  the  condition  has  been 
called  "Sprengel's  deformity"  or  "congenital  elevation  of  the 
scapula."  In  view  of  the  fact  that  the  high  position  is  not  due  to 
elevation  but  to  failure  of  descent,  possibly  better  terms  would  be 
"undescended  scapula,"  "congenital  high  position,"  or  "scapula 
alta  congenitalis."  An  analogous  instance  in  terminology  is  the 
undescended  testicle,  which  we  do  not  speak  of  as  "  congenitally 
elevated." 

Frequency.  Up  to  1904,  100  cases  had  been  reported.  In  1899 
Honsell  reported  the  first  case  of  bilateral  disease,  and  up  to  1908 
14  .such  cases  had  been  described  in  the  literature.  Horwitz,'-  in 
1908,  reported  16  cases  himself  and  collected  120  from  the  literature, 
bringing  the  total  up  to  136.  Less  than  20  have  been  characterized 
by  the  presence  of  an  associated  bony  arch,  as  found  in  the  case 
we  are  reporting. 

Physical  Examination.  The  condition  was  found  by  us  to 
exist  in  a  body  in  the  anatomical  laboratory  of  the  University  of 
Pennsylvania.  The  subject  was  a  male  negro,  about  forty  years  of 
age,  of  medium  size  and  good  muscular  and  general  development. 
A  notable  exception  to  this  general  statement  was  found  in  the  right 

'  Read  before  the  Section  on  General  Medicine  of  the  College  of  Physicians  of 
Philadelphia,  March  23,  1914. 

2  Amer.  Jour.  Orthop.  Surg.,  1908-09.  vi,  260. 
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arm,  which  was  about  'A  cm.  less  in  circumference  than  the  left  at 
both  the  arm  and  the  forearm.  In  addition  to  being  less  developed 
it  could  be  raised  but  slightly  above  the  horizontal,  this  restriction 
being  due  to  a  limitation  in  movement  of  the  scapula.  Surface 
examination  showed  that  the  right  scapula  was  about  6  cm.  higher 
than  the  left,  and  between  its  vertebral  border  and  the  spines  of  the 
vertebrae  a  bony  lump  could  be  felt. 

Boxy  Anatomy.  The  scapula  differed  from  most  of  the  cases 
hitherto  reported  in  that,  with  the  exception  of  the  scapular  index, 
it  was  approximately  normal  in  size  and  showed  pronounced  rough- 
enings  for  the  attachment  of  strong  muscles.  On  the  vertebral 
border  just  below  the  spine  was  a  triangular  facet  (Fig.  2),  which 
faced  forward  and  inward  and  articulated  with  a  bony  projection 


Fig.  1. — Dorsal  view  of  scapula  and  fifth  and  sixth  eorvical  vcitobrte,  showing 
articulation,  exostosis,  and  spina  bifida. 


from  the  sixth  cervical  vertebra.  As  is  common  in  Sprcngel's 
disease,  the  bone  had  a  scroll-like  forward  curAe  sui)eri()rly  (Fig.  3), 
causing  the  upper  border  to  i)r()ject  forward  as  a  knife-like  edge. 
The  spine  made  less  than  a  right  angle  with  the  vertebne  below 
it,  so  that  it  pointed  out  and  down  from  the  midUni'  (if  the  body 
instead  of  out  and  up,  as  is  usually  the  ("is(>;  this  latter  condition  is 
found  normally  in  the  fetus. 

'i'liK  \'KH'ri:HiM<:.  The  scapula  articulat(>d  with  an  (exostosis 
from  the  sixth  cervical  \ertebra,  this  growth  causing  the  lump  felt 
on  external  examination,  and  the  articulation  being  i)artly  respon- 
sible for  the  restricted  ujjward  movement  of  the  arm. 

This  osseous  growth  consisted  of  a  strong,  markedly  curx cd  pro- 
cess of  bone  ( I''ig.  I,  2.  i>),  about  4  cm.  in  length,  which  arose  from 
the  riyht  lamina  of  the  sixth  cervical  xcrtebra.     \'iewed  from  the 
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left  it  was  seen  to  be  roughly  triangular,  the  apex  being  attached 
to  the  lamina  and  the  base  being  free  and  directed  well  toward  the 
right.  Both  the  pedicle  and  lamina  of  the  right  side  of  this  vertebra 
were  much  thickened.  The  growth  measured  about  2  cm.  at  the 
apex  and  about  5  cm.  at  the  base.  Its  left  side  was  separated  from 
the  vertebral  spine  by  a  narrow  fissure  (Figs.  1,  3),  which  extended 
clear  to  the  spinal  canal,  the  latter  thus  being  open  posteriorly, 
while  the  right  side  presented  a  deeply  concave  groove  (Figs,  2,  3), 
for  the  accommodation  of  the  semispinalis  and  rotatores  and  mul- 
tifidus  spinse  muscles.  The  upper  half  of  the  base  had  a  distinct 
articular  surface,  which  formed  a  true  joint  with  the  facet  upon 
the  mesial  border  of  the  scapula.  This  articulation  was  of  the  par- 
tially movable  type,  and  was  furnished  with  a  capsule,  the  opening 
of  which  allowed  the  escape  of  fluid. 


Fa 


-Ventral  view  of  scapula  and  sixth  cervical  vertebra,  showing  the  articular 
facet  on  the  former  and  the  exostosis  on  the  latter. 


A  noteworthy  point  in  regard  to  the  vertebra'  was  that  the  right 
laminse  of  the  fifth  and  seventh',  as  well  as  the  sixth,  cervical  ver- 
te})rte  had  not  joined  those  of  the  left  side  to  complete  the  arch; 
a  condition  of  spina  bifida  (P'ig.  1)  was  present  in  these  three  bones. 
The  right  lamina  of  particularly  the  fifth  cervical  vertebra  was 
poorly  developed,  there  being  a  gap  (Fig.  1)  of  f  cm.  posteriorly, 
which  in  the  articulated  state  was  filled  in  to  some  extent  by  that 
greatly  hypertroi)hied  right  lamina  of  the  sixth,  from  which  sprang 
the  osseous  growth  already  described. 
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Muscular  Anatomy.  These  anomalies  of  the  skeleton  were 
associated  with  striking  deviation  from  the  normal  in  the  adjacent 
musculature  (Fig.  4),  the  muscles  involved  being  the  trapezius, 
the  levator  anguli  scapulae,  the  rhomboideus  major  and  minor,  as 
well  as  several  anomalous  slips. 

The  trapezius:  This  muscle  was  represented  by  two  portions, 
an  upper  and  a  lower,  the  former  being  large  and  very  muscular 
and  the  latter  small,  atrophic,  and  composed  mainly  of  fibrous 
tissue  (Fig.  1).  The  former  was  so  well  developed  that  it  gave  the 
man  a  square,  bull-necked  appearance  on  the  right  side. 

The  upper  part  had  the  usual  origin  from  the  occiput  and  the 
cervical  spine,  while  the  lower  arose  from  the  upper  thoracic  ver- 
tebrae.    At  the  first  thoracic  vertebra  the  upi)er  muscular  portion 


Fig.  3. — View  from  above  of  scapula  and  sixth  cervical  vertebra. 


(Mided  abruptly,  and  at  tlie  point  wIutc  it  crossed  the  superior 
angle  of  the  scapula  it  became  densely  aponeurotic;  here  it  overlay 
a  bursa.  The  insertion  was  normal,  with  the  exceptions  that  it 
extended  farther  medially  on  the  clavicle  than  usual,  and  that  the 
insertion  into  the  acromion  was  thicker  and  broader  than  normal, 
as  well  as  iniusualiy  aponeurotic. 

The  inferior  and  small(T  slip  lay  below  the  level  of  the  spine  of 
the  .scapula.  It  aro.se  a])oneurotically  from  the  vertebral  border  of 
the  scapula,  the  vertebral  spines  and  the  aponeurosis  lying  between 
l)y  means  of  tendinous  fibers,  which  were  interwoven  with  superficial 
fibers  representing  the  rhomboids.  I'nder  the  aponeurotic  origin 
a  muscular  origin  api^earefl,  the  fibers  intermingling  with  fibers 
of  the  rhomboids,  and  having  a  common  origin  with  them  from  tiie 
seventh  cervical  and  first  thoracic  vertebra\     It  inserted  into  both 
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Ao; 


lips  of  the  spine  of  the  scapula  to  within  one  inch  of  the  acromial 
tip,  thus  encroaching  upon  the  origin  of  the  deltoid,  and  causing 
that  muscle  to  attach  to  the  spine  below  the  lower  lip. 

Subtrapezial  plexus:  Both  portions  of  the  trapezius  obtained 
their  nerve-supply  from  the  subtrapezial  plexus.  A  notable  anomaly 
of  this  plexus  was  that  it  was  comi)osed  only  of  the  third  and  fourth 
cervical  nerves;  the  spinal  accessory  failed  to  pierce  the  sterno- 
cleidomastoid muscle,  its  fibers  terminating  within  that  struc- 
ture. This  condition,  while  occurring  independently  of  Sprengel's 
deformity,  has  been  noted  by  other  dissectors  of  this  condition, 
and  mav  have  more  significance  than  has  been  accredited  to  it. 


Fig.  4. — Superficial  dissection.  Shows  high  position  of  right  shoulder.  6CV, 
sixth  cervacal  spinous  process;  E,  exostosis;  AT,  anomalous  portion  of  trapezius; 
FR,  fibrous  tissue  replacing  thromboid  muscles. 


The  levator  anguli  scapulae:  This  muscle  was  slightly  below 
normal  in  size  and  branched  toward  its  insertion  in  the  form  of  a  Y. 
One  arm  of  the  Y  inserted  into  the  superior  angle  of  the  scapula 
and  the  other  into  the  bony  arch.  Not  over  4  cm.  separated  the  two 
in.sertions.  If  the  two  arms  were  spread  so  as  to  convert  the  Y  into 
a  T  the  cross-bar  to  the  T  would  measure  about  5  cm. 


526  NILES:    AMEBIC    DYSENTERY    ' 

The  rhomboidei  major  and  minor:  These  muscles  as  such  were 
absent,  their  place  being  occupied  by  white  connective  tissue  whose 
fibers  took  the  same  general  direction  as  those  of  the  missing  muscles 
would  have  done. 

The  serratus  magnus:  This  muscle  was  continued  upward  and 
inward  beyond  the  vertebral  border  of  the  scapula,  and  interlaced 
with  the  rhomboid  fibers,  making  a  strong  network  in  which  two 
layers  of  rather  stringy  muscle  fibers  lay. 

Upon  cutting  the  scapula  away  from  the  trunk  two  slips  from 
the  serrarus  magnus  were  encountered,  superior  to  the  main  muscle 
and  its  attachment  to  the  vertebral  border  of  the  scapula.  One  of 
these  inserted  into 'the  superior  angle  of  the  scapula,  and  had  its 
origin  from  the  scalenus  anticus,  medius,  and  posticus  muscles. 
The  other  arose  from  the  first  rib  and  the  scalenus  posticus  and 
inserted  into  the  vertebral  border  of  the  scapula. 

Anomalous  muscles:  Immediately  posterior  to  the  levator 
anguli  scapulae  was  a  small  slip  of  muscle  which  had  its  origin  from 
the  cervical  aponeurosis  opposite  to  the  fourth  cervical  vertebra. 
Its  insertion  was  very  close  indeed  to  that  of  the  levator  anguli 
scapula^  and  the  fibers  ran  in  the  same  direction,  but  the  two  were 
not  continuous.  It  was  supplied  by  a  twig  from  the  fifth  cervical 
nerve,  Avhich  sent  branches  into  the  levator  also,  so  that  a  fair 
conclusion  would  seem  to  be  that  it  was  an  accessory  levator  anguli 
scapuhe,  having  its  origin  from  the  cervical  aponeurosis. 

From  this  description  it  will  be  seen  that  the  elevated  right 
scapula  could  have  been  movable  only  to  a  Aery  slight  extent. 
Most  of  the  muscular  attachments  would  tend  to  pull  the  bone 
upward  or  at  least  help  to  retain  it  in  its  high  position,  and  a 
glance  at  the  scapula  or  the  bony  arch  will  show  that  there  was 
great  nuiscuhir  strain  on  these  parts. 


SOME    REMARKS    ON  THE  TREATMENT    OF    AMEBIC 
DYSENTERY. 

Hv  (Ieokce  M.  Nii.ks.  M.D., 

PROFESSOR  OF  OASTRO-ENTEROLOOY  AND  CLINICAL  MEUICINE,  ATLANTA  MKOICAL 
COLLEGF,,  ATLANTA,    tlEOHCIA. 

\VrriiiN  the  last  two  or  three  years  the  scientific  view-point 
concerning  amebic  dysenter\  and  its  treatment  has  undergone  a 
deci(h'd  change.  Whil(>  there  may  l)e  jiresent  concomitant  i)atho- 
logical  conditions  recpiiring  approi)riate  attention,  it  is  recogniztul 
that  the  crux  of  the  whole  thera])eutic  |iroi)lem  in  this  form  of 
dy.sentery  is  to  destroy  the  amebie,  and  later  to  heal  the  ulcerated 
intestines  and  cure  other  complications. 
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For  the  destruction  of  the  ainel);e  the  treatment  has  practically 
narrowed  down  to  two  methods  of  medication:  (1)  internal  and 
(2)  hypodermic,  and  in  the  practice  of  the  writer  one  method 
of  intestinal  irrigation,  which  is  apparently  a  most  useful  adjunct. 
Granted  this,  the  physician  may  he  spared  trying  the  numerous 
remedies  which  are  recommended,  many  of  which  are  utterly 
without  merit.  These  three  methods  are  the  internal  administration 
of  ipecac,  the  hypodermic  administration  of  emetin  hydrochloride, 
and  the  injection  into  the  large  intestine  of  kerosene  oil. 

IxTERXAL  Admixistration  OF  IPECAC.  For  many  years  ipecac 
has  been  held  in  high  esteem  in  East  India  and  the  neighboring 
Oriental  countries,  and  while  in  some  quarters  it  is  unfavorably 
regarded  it  has  the  endorsement  of  Manson  in  England,  Siler  in 
this  country,  and  others  of  authority.  We  have  emi)loyed  it  in 
seven  cases,  with  quite  satisfactory  results. 

In  giving  large  doses  of  ipecac,  several  details  must  be  strictly 
observed  or  the  stomach  will  not  retain  it,  and  consequent  failure 
will  ensue. 

First  of  all  the  drug  should  be  administered  only  in  pill  form, 
and  these  pills  should  be  coated  about  a  sixteenth  or  an  eighth  of 
an  inch  with  phenyl  salicylate  (salol),  for  this  coating  does  not 
readily  dissolve  in  the  stomach  before  it  is  absorbed  and  the  violent 
emetic  effect  is  avoided.  The  pills  should  generally  contain  5 
grains  each  of  the  ipecac. 

If  desired,  castor  oil  may  be  given  ten  to  twelve  hours  before 
the  ipecac  is  to  be  taken,  and  a  convenient  method  is  as  follows: 
Xo  food  is  allowed  for  six  hours  and  no  water  for  three  hours. 
Twenty  drops  of  tincture  of  opium  should  be  administered  thirty 
minutes  before  the  ipecac  pills.  The  patient  should  be  kept  on  the 
back  and  the  pills  swallowed  with  as  little  fluid  as  possible.  After 
taking  them  he  should  not  be  allowed  to  move  or  speak  or  expec- 
torate, and  the  nurse  should  keep  a  cold  cloth  over  his  throat  and 
freciuently  bathe  his  face  with  cold  water.  The  head  should  be 
kept  low  and  both  physical  and  psychic  quiet  enjoined.  After  an 
hour  has  elapsed  he  may  gently  move  on  his  right  side  to  facilitate 
the  j)assage  of  the  pills  through  the  pylorus,  but  he  should  be 
allowed  no  water  for  three  hours  at  least,  and  then  sparingly. 
By  observing  these  precautions  the  pills  are  generally  retained; 
but  should  they  be  rejected  the  same  procedure  may  be  rej^eated 
the  following  day  or  night.  After  sLx  or  seven  hours  a  sufficiency 
of  water  is  admissible  or  any  light  nourishment  desired. 

The  dose  of  ipecac  should  be  about  40  or  50  grains  the  fir.st 
night  (eight  or  ten  pills)  and  reduced  10  grains  each  night  until 
only  10  grains  are  given.  Following  this  somewhat  rigorous  treat- 
ment it  is  well  to  continue  this  10-grain  dose  every  alternate  night 
for  ten  days  to  two  weeks. 

(iiven  this  way  ipecac  appears  almost  as  a  specific,  and  under 
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its  influence  the  stools  become  soft  and  mushy,  but  soon  lose  their 
dysenteric  character,  and  may  assume  a  normal  form  in  a  few 
days.  The  amebse  generally  disappear  almost  at  once,  seldom 
reappearing,  though  occasionally  they  do,  and  then  the  treatment 
has  to  be  repeated  in  its  entirety. 

Hypodermic  Administration  oe  Emetin.  The  modus  operandi 
of  ipecac  in  its  amebacide  properties  was  not  well  understood  until 
^'edder,  in  ^Nlarch,  1911,  working  in  ^Manila,  published  his  findings 
that  a  fluidextract  of  ipecac  would  kill  amebse  in  cultures  in  dilu- 
tions as  high  as  1  to  200,000.  The  next  year  Rogers,  in  Calcutta, 
found  that  emetin  hydrochloride  killed  amebse  in  stools  in  dilu- 
tions of  1  to  100,000  and  began  to  use  this  salt  hypodermically 
in  cases  of  amebic  dysentery.  Since  then  this  preparation  has 
been  extensively  employed,  and  favorable  reports  have  come  from 
Asia,  Europe,  North  and  South  America,  and  "the  isles  of  the  sea." 

The  dosage  recommended  by  Rogers,  and  followed  by  most 
observers,  is  from  |  to  1  grain,  injected  twice  a  day,  daily,  or 
every  second  day  for  a  week  or  ten  days  only. 

At  present,  as  contended  by  Allan,  the  evidence  in  regard  to  the 
permanen(;e  of  cure  by  emetin  is  extremely  meager.  In  the  cases 
reported  by  Rogers  (32)  the  active  amebw  disappeared  promptly 
after  doses  of  \  to  1  grain;  one  case  is  reported  well  five  months 
later,  and  in  several  of  these  cases  which  later  came  to  autospy 
from  other  causes  no  amebae  were  found  in  sections  of  tlie  gut. 
There  has  been  no  report  on  the  later  history  of  the  remainder  of 
this  series  of  cases,  but  Rogers  thinks  they  are  permanently  cured. 

Many  other  apparently  permanent  cures  are  rej)orted.  including 
either  the  amelioration  or  cure  of  liver  abscesses,  but  there  seems 
rather  a  paucity  of  reports  following  these  cases  any  considerable 
length  of  time.  Allan,  of  Charlotte,  reported  two  cases  which 
promptly  cleared  up  and  as  promptly  relapsed. 

Most  observers  admit  that  the  emetin  always  kills  the  active 
ameba'  but  not  the  cysts,  the  latter  being  resi>onsible  for  the 
relapses.  Raermann  and  Heinemann  have  detailed  in  full  the 
treatment  of  twenty-two  cases  in  Sumatra,  furnishing  some  valuable 
data.  They  point  out  that  emetin  seems  to  exert  but  little  eH'ect 
on  cysts  and  that  there  is  considerable  \ariation  in  the  ditferent 
prej)arations  of  emetin  now  on  the  market,  as  cases  which  pro\"ed 
refractory  to  one  brand  sometimes  recovered  promptly  when 
emetin  from  a  dift'erent  manufacturer  was  employed.  One  impor- 
tant conclusion  at  which  they  ha\e  arrived  is  that  while  emetin  is 
strongly  amebacidal  there  are  certain  races  of  emetin-fast  amebtv. 

The  writer  has  used  this  salt  in  four  cases,  three  of  which  are 
still  well  at  one  year,  eleven  months,  and  ten  months  respectively. 
The  fourth  case  sufl'ered  a  relapse  after  an  ai)parently  normal 
condition  of  the  bowels  for  two  months,  but  he  fell  into  other 
hands,  so  that  details  and  subsecjuent  symptoms  are  not  axailabie. 
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At  present  emetiii  hydrochloride  is  the  salt  mostly  used.  The 
size  of  the  dose  varies  from  j  to  4  grains,  and  it  is  also  being  given 
by  the  mouth  and  rectum — in  rare  instances  intravenously.  It  is 
l)eing  given  daily  in  single  or  several  doses,  on  consecutive  days, 
on  alternate  days,  and  at  irregular  intervals.  Most  observers 
discontinue  it  after  the  clinical  symj)toms  subside  or  the  amehae 
disappear  from  the  stools.  Allan,  a  careful  and  safe  clinician, 
recommends  maximum  doses — that  is,  2  or  3  grains — instead  of 
small  doses.  As  no  one  has  reported  bad  results  except  a  transient 
nausea,  and  as  small  doses  do  not  satisfactorily  eradicate  the  amebse, 
the  conclusion  of  Allan  seems  sound  and  practicable. 

The  employment  of  emetin  should  be  reinforced  by  rest  in  bed, 
appropriate  diet,  and  other  measures  indicated  for  ulcerated  intes- 
tines, perhaps  abscessed  liver,  and  a  depleted  body.  As  yet  we 
do  not  know  the  best  method  as  to  dosage,  frequence,  or  duration 
of  treatment  in  the  administration  of  emetin,  but  the  mass  of 
clinical  reports  now  being  poured  into  our  literature  will  soon 
definitely  settle  these  questions. 

Injectiox  of  Kekosexe  Oil.  This  procedure  is  of  recent 
date  and  has  not  come  into  general  use,  but  is  a  valuable  aid  in 
the  management  of  amebic  dysentery.  For  an  adult  about  1  pint 
of  pure  oil  should  be  employed,  and  with  the  patient  in  the  knee- 
chest  position,  it  should  be  injected  into  the  bowel  with  a  colon 
tube.  He  should  keep  this  position,  in  an  exaggerated  manner 
if  possible,  for  several  minutes  so  that  the  oil  will  gravitate  well 
into  the  colon.  This  should  be  retained  for  thirty  or  forty  minutes 
and  then  be  permitted  to  escape,  though  if  all  is  not  at  once  evacu- 
ated no  alarm  neerl  be  felt.  R.  T.  Dorsey  reports  one  case  where, 
through  a  misunderstanding  of  orders,  the  oil  was  allowed  to 
remain  in  the  bowel  over  two  hours.  Xo  ill  effects  occurred.  We 
have  not  in  any  instance  depended  upon  the  oil  alone  in  amebic 
dysentery,  but  in  the  stubborn  diarrhea  accompanying  pellaura 
we  have  in  a  number  of  instances  noted  marked  improvement 
following  this  procedure  alone  after  various  astringents  had  failed 
to  afford  relief. 

This  injection  may  be  repeated  daily  for  three  or  four  days, 
and  then  occasionally  as  required.  It  will  be  found,  howe\er, 
that  not  many  will  be  needed,  for  unless  the  case  is  extremely  far 
advanced  improvement  will  promptly  set  in. 

Amebic  dysentery,  like  duodenal  ulcer,  is  probably  much  more 
prevalent  than  has  been  supposed,  and  its  frequency  has  been 
shown  by  more  thorough  diagnostic  methods.  The  only  way  a 
positive  diagnosis  of  amebiasis  can  be  made  is  by  the  microscope, 
and  the  finding  of  the  protozoa  in  the  stools.  In  regions  where 
the  disease  is  endemic  and  a  microscope  is  not  available  one  can 
reasonably  infer  its  presence  by  the  most  prominent  symptoms, 
namely,  abdominal  soreness,  which   is  increased  on  pressure  and 
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extends  along  the  course  of  the  colon,  especially  when  there  is 
maximum  intensity  over  the  cecum  and  ascending  colon.  I  believe 
with  Musgrave,  that  the  presence  in  the  stools  of  any  form  of 
ameba  in  warm  or  tropical  regions  should  be  considered  diagnostic 
for  purposes  of  treatment,  whether  or  not  active  symptoms  are 
present. 

Thus  by  carefully  examining  every  suspected  case  of  possible 
amebic  infection  and  by  early  and  energetic  treatment  along  the 
lines  herein  considered  this  otherwise  serious  disease  can  in  nearly 
every  instance  be  promptly  and  permanently  relieved. 


THE   DIAGNOSIS    OF    TUBERCULOSIS   IN   EARLY   LIFE.i 
By  H.  R.  M.  Laxdis,  ^I.D., 

DIRECTOR     OF     THE      MEDICAL     AND     SOCIOLOGICAL      DEPARTMENTS      OF     THE      PHIPPS 

INSTITUTE  OF  THE  UNIVERSITY  OF  PENNSYLVANIA;  ASSISTANT  PROFESSOR 

OF    MEDICINE    IN    THE    UNIVERSITY    OF    PENNSYLVANIA, 

AND 

Isadore    Kaufmann. 

DISPENSARY    PHYSICIAN    TO    THE    PHIPPS    INSTITUTE    OF    THE    UNIVERSITY    OF 
PENNSYLVANIA 

This  paper  has  to  do  with  the  chronic  form  of  pulmonary  tuber- 
culosis in  children,  and  does"  not  consider  the  acute  manifestation  of 
the  disease,  such  as  general  miliary  tuberculosis,  tuberculous  men- 
ingitis, or  the  acute  bronchopneumonic  form  which  complicates 
or  follows  some  one  of  the  acute  infectious  diseases;  nor  does  it 
consider  the  surgical  aspects  of  the  disease.  There  are  two  reasons 
for  this:  In  the  first  place,  children  suffering  from  the  disease  in 
any  of  the  forms  above  mentioned  usually  are  taken  to  the  general 
hospitals  and  are  rarely  seen  in  a  dispensary  devoted  exclusively 
to  tuberculous  patients,  and  in  the  second  place,  while  individual 
cases  may  present  difficulties  in  making  a  diagnosis,  the  clinical 
picture  in  the  majority  of  cases  of  this  type  is  usually  readily 
recognized. 

Excluding  the  types  just  mentioned  the  recognition  of  tuber- 
culosis in  children  is  either  extremely  easy  or  most  difficult,  the 
determination  of  a  positive  or  negative  finding  depending  almost 
entirely  on  the  attitude  of  the  particular  observer.  Thus,  in  some 
instances,  all  children  having  a  tuberculous  parent  have  been 
considered  as  being  likewise  tuberculous.  In  others  the  occurrence 
of  a  positive  tuberculin  reaction  or  the  presence  of  palpable  lymph 
nodes  in  the  neck  ha\e  been  ((^nsidered  as  sufficient  evidence  to 
designate  the  child  as  having  tuberculosis. 

'  Read  before  the  Philad.lpliia  Pediatric  Souiety,  May  12,  1914. 
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The  reason  for  the  current  belief  that  tuberculosis  is  an  extremely 
common  finding  in  children,  particularly  in  children  of  the  poorer 
classes,  is  largely  due  to  the  general  acceptance  of  the  theory  that 
infection  with  tuberculosis  is  commonly  acquired  in  childhood. 
That  this  is  true  in  many,  possibly  the  majority,  of  cases  e\eryone 
agrees.  That  it  is  iuNariably  the  case,  however,  has  not  been  proved. 
The  theory  that  infection  in  childhood  is  the  universal  one,  if  it 
could  be  shown  conclusively  to  be  true,  would  at  once  dispel  all 
the  uncertainties  regarding  the  etiology  of  the  disease;  and  further- 
more, it  would  change  very  radically  our  procedures  in  the  way  of 
prevention. 

At  first  sight  the  etiology  of  tuberculosis  seems  perfectly  clear. 
If,  however,  we  analyze  the  subject  more  closely  we  are  forced  to 
admit  that  we  know  ^•ery  little  about  it.  This  may  seem  to  be 
putting  the  question  too  strongly;  but  let  us  examine  some  of  the 
facts  and  see  how  matters  stand.  That  infection  with  the  tubercle 
bacillus  is  widespread,  and,  furthermore,  that  it  commonly  occurs 
early  in  life,  is  practically  universally  acknowledged.  So  far  we 
stand  on  reasonably  firm  ground.  When,  however,  we  attempt 
to  explain  why  relatively  few  of  those  thus  infected  develop  tuber- 
culosis which  is  clinically  recognizable  while  the  majority  of  infected 
individuals  pass  through  life  with  no  manfestations  of  the  disease 
we  can  only  hazard  a  surmise. 

A  number  of  factors  must  be  considered — namely,  the  question 
of  hereditary  predisposition,  the  influence  of  race,  poor  food,  bad 
housing  conditions,  overwork,  mental  worry,  acute  illness,  dissi- 
pation, and,  lastly,  reinfection  later  in  life.  Anyone  of  these  may 
be  sufficient  to  lower  the  resistance  of  the  individual  to  a  point 
where  the  natural  defences  of  the  l)ody  can  no  longer  keep  in  check 
the  multiplication  and  spread  of  tubercle  bacilli  already  within 
the  body.  It  seems  apparent,  therefore,  that  while  many  children 
may  receive  an  implantation  early  in  life  the  determining  factor 
as  to  whether  they  become  openly  tuberculous  later  in  life  is 
dependent  on  a  number  of  factors,  most  of  which  have  to  do  with 
unsanitary  evils.  For  the  most  part  the  problem  becomes  one  of 
a  diagnosis  of  the  social  surroundings  of  the  child  rather  than  of 
its  physical  condition.  It  is,  of  course,  understood  that  the  same 
etiort  should  be  made  with  children  as  with  adults  to  recognize 
those  having  true  clinical  tuberculosis. 

The  present  study  relates  to  362  children  examined  at  the  Phipps 
Institute  between  three  and  four  years  ago.  The  majority  of  them 
were  brought  for  examination  because  of  tuberculosis  in  one  or 
the  other  parent  and  not  because  the  children  themselves  had  any 
symptoms.  Reports  as  to  the  condition  of  111  of  these  children 
have  been  obtained  within  the  past  two  or  three  months.  The 
examination  of  these  children  was  made  by  five  men  on  the  dis- 
pensary staft"  and  a  stucfy  of  the  records  affords  a  good  illustration 
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of  the  points  of  view  of  different  observers.  Of  the  3()2  a  positive 
diagnosis  of  tuberculosis  was  made  in  96  (2(3.5  per  cent.).  In  study- 
ing the  records  the  conviction  cannot  be  escaped  that  this  percentage 
is  either  too  low  or  too  high  for  the  reason  that  many  cases  designated 
as  non-tuberculous  could  readily  be  classed  as  having  tuberculosis, 
and  vice  versa.  In  other  words,  undoubted  evidence  of  tuberculosis 
was  present  in  but  a  few;  in  the  remainder  the  individual's  point 
of  view  seemed  to  be  the  determining  factor  in  making  a  positive 
or  negative  diagnosis.  It  might  be  well  to  mention  at  this  point 
that  of  the  111  of  these  children  recently  heard  from,  25  had  a 
diagnosis  of  tuberculosis  over  three  years  ago.  x\ll  of  these  children 
are  reported  as  well  except  2,  1  of  whom  recently  died  of  tuber- 
culosis and  1  of  a  cause  unknown. 

Symptoms.  The  sj'mptomatology  of  tuberculosis  in  adults, 
while  subject  to  many  vagaries,  is  invaluable  in  making  a  diagnosis. 
Indeed  in  many  cases  of  incipient  tuberculosis  it  is  our  chief  reliance 
in  determining  the  nature  of  the  trouble.  In  children,  on  the  other 
hand,  we  are  deprived  of  much  of  the  value  of  symptoms,  because 
of  the  inability  of  young  children  to  give  a  correct  description  of 
their  trouble;  and  in  the  case  of  the  present  group  the  difficulty 
is  augmented  by  reason  of  the  fact  that  they  are  for  the  most  part, 
the  children  of  foreign  parents,  who,  in  many  instances,  are  almost 
as  useless  as  the  children  themselves  so  far  as  giving  a  history  of 
the  illness  is  concerned. 

Temperature.  One  of  the  most  reliable  means  of  detecting 
early  tuberculosis  in  the  adult  is  the  slight  rise  in  temperature  which 
may  occur  daily  or  only  every  few  days.  In  children,  however, 
little  reliance  can  be  placed  in  these  slight  elevations  of  tempera- 
ture, for  the  reason  that  growing  children  normally  have  a  higher 
temperature  than  adults.  Landois-  gives  as  the  normal  limits  99.5° 
to  100.1°  F.  (37.87°  to  37.62°  C.)  in  children  from  five  to  nine  years; 
190  of  the  3()2  children  had  a  temperature  of  from  99°  to  100°  F. 
The  reason  for  this  is,  in  all  probability,  a  more  active  metabolism, 
although  other  influences  of  undetermined  origin  may  also,  in  part, 
be  contributory;  143  (31.3  per  cent.)  complained  of  cough.  As 
a  rule  this  was  of  but  a  few  days'  duration;  223  (01. (>  per  cent.) 
stated  that  there  was  no  expectoration.  The  sputum  of  37  was 
examined,  with  negative  results.  Hemoptysis  was  said  to  have 
occurred  in  10.  Chest  pain  was  conij)lained  of  in  95.  Hoarseness 
of  a  transient  character  was  noted  in  IS  and  persistent  hoarseness 
in  9.    Night  sweats  occurred  in  52. 

Cough,  if  it  has  persisted  for  weeks,  lu'inoj)tysis,  and  persistent 
hoarseness  would  have  the  same  significance  in  the  child  as  they 
(h)  in  the  adult. 

I'liYsicAL  SicNs.  In  taking  up  the  question  of  physical  signs 
in  the  chests  of  infants  and  young  children  we  have  to  consider 

'  Text-book  of  Huinfin  Physiology,  10th  ed.,  p.  3!)L 
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what  is  prol)abIy  the  most  difficult  phase  in  tlie  art  of  piiysical 
diagnosis.  And  while  it  is  true  that  the  underlying  principles  which 
enable  us  to  detect  disease  in  the  chest  are  the  same,  whether  it 
be  adult  or  child,  there  are  certain  differences  between  the  two 
which  must  be  kept  in  mind.  Generally  speaking  the  man  whose 
training  has  been  confined  to  the  examination  of  adults  alone,  or 
children  alone,  is  likely  to  draw  false  conclusions  when  he  invades 
one  or  the  other  field,  and  much  that  has  been  written  regarding 
the  presence  of  chronic  tuberculous  lesions  in  the  lungs  of  children 
has  been  contributed  by  those  whose  standards  have  been  obtained 
})y  the  examination  of  adults  with  tuberculosis. 

Furthermore,  it  must  be  borne  in  mind  that  the  clinical  forms 
of  human  tuberculosis  in  different  ages  possess  correspondingly 
different  anatomical  features,  a  knowledge  of  wliich  is  necessary 
for  the  understanding  of  the  interpretation  of  physical  signs.  In 
the  majority  of  instances,  tuberculosis,  when  it  involves  the  lungs 
of  infants  and  young  children,  is  bilateral,  widespread  (either 
of  the  miliary  or  bronchopneumonic  form),  and  acute  in  char- 
acter. 

In  the  adult,  on  the  other  hand,  the  disease  begins  at  one  or  the 
other  apex,  follows  a  fairly  definite  course  in  its  progress,  and  is 
chronic  in  character,  although  subject  to  periods  of  acute  activity. 
As  a  rule  the  clinical  manifestations  of  tuberculosis  as  they  occur 
in  infants  and  young  children  dift'er  from  the  adult  type,  and  this 
is  not  altered  by  the  fact  that  the  ju\'enile  type  may  occur  in  adults, 
and  vice  versa. 

It  is  not  altogether  easy  to  fix  definitely  the  age  period  at  which 
the  signs  peculiar  to  children  cease.  Some  have  arbitrarily  fixed 
this  limit  at  the  age  of  six  years,  although  in  our  judgment  ten  years 
woulfl  be  more  nearly  correct. 

Probably  the  most  distinctive  difference  between  the  adult  ano 
the  child  is  that  in  the  latter  all  of  the  sounds  are  exaggerated. 
Not  only  is  the  breathing  of  the  familiar  puerile  type,  but  all  the 
vocal  sounds  are  increased,  and  in  addition  the  percussion  note 
is  commonly  hyperresonant. 

As  an  illustration  of  how  the  exaggeration  of  physiologically 
normal  signs  may  be  misinterpreted  in  the  child  it  is  interesting 
to  note  that  of  79  children  in  this  group  who  were  charted  as  having 
abnormal  physical  signs  no  less  than  (i7  had  impairment  anfl  bron- 
chovesicular  breathing  at  the  right  apex.  It  will  be  recalled  that 
in  the  adult  the  right  apex  normally  has  a  slightly  impaired  note, 
prolonged  expiration,  and  increased  fremitus,  and  that  the  explana- 
tion of  this  was  {)ointed  out  by  Fetterolf*  as  being  due  to  close 
proximity  of  the  trachea  to  the  right  upper  lobe.  The  very  high 
l)rop(jrtion   of  rjiscs   in   this  group,   with   apparent   disease  at   the 

•  Archives  of  Iiitfrnal  Medicine. 
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riglit  apex,  would  seem  to  indicate  that  what  was  in  reaUty  a  normal 
finding  was  interpreted  as  being  pathological. 

One's  belief  in  this  is  strengthened  from  the  result  of  reports 
on  111  of  these  children  three  or  four  years  after  the  first  observa- 
tion. Of  these  111  cases  17  were  noted  as  having  a  diseased  right 
apex,  and  in  2  more  both  apices  were  supposed  to  be  afi'ected.  At 
the  present  time  17  of  the  19  are  noted  as  being  in  good  health.  1 
has  died  of  tuberculosis,  and  1  still  has  some  cough. 

In  addition  to  the  exaggeration  of  the  breath  sounds  already 
noted  the  respiratory  sounds  in  children  are  subject  to  a  number 
of  vagaries,  and  the  younger  the  child  the  more  difficult  is  the 
interpretation  of  the  auscultatory  signs. 

The  expired  air  may,  for  instance,  be  directed  into  the  pharyn- 
geal vault  or  against  the  roof  of  the  mouth,  with  the  result  that 
a  bronchial  quality  of  breathing  is  heard  all  over  the  chest.  This 
can  be  obviated  if  the  child  is  old  enough  to  learn  how  to  breathe 
properly.  Then  again  in  young  children  and  infants  the  lungs 
at  times  seem  to  move  independently  of  one  another,  with  the 
result  that  loud  puerile  breathing  is  heard  over  one  side,  while 
over  the  opposite  side  the  breath  sounds  are  almost  inaudible, 
and  this  condition  shifts  from  side  to  side.  This  peculiarity  is 
often  due  to  faulty  posture.  If  care  is  not  taken  to  see  that  the 
child  sits  straight,  and  that  one  or  the  other  side  is  not  held  tense, 
not  only  will  there  be  very  faint  or  nearly  absent  breath  sounds 
on  the  cramped  side,  but  in  addition  the  percussion  note  may  be 
impaired,  or  indeed  absolutely  dull.  We  have  often  demonstrated 
this  fact  to  students  and  shown  them  how  the  signs  on  the  two 
sides  can  be  almost  instantly  reversed.  This  fact  is  worth  remem- 
l>ering,  as  the  unwary  may  make  a  diagnosis  of  pneumonia  or  pleural 
cftusion. 

In  adults  one  of  the  most  valuable  means  of  detecting  early 
pathological  changes  at  the  apex  is  the  restriction  of  expansion  over 
the  aHected  area.  In  children  this  procedure  is  almost  useless, 
except  in  a  few  of  the  older  ones,  because  of  jerky  movements,  and 
what  has  seemed  to  us  to  be  often  the  case,  the  fact  that  the  lungs 
of  infants  and  young  children  do  not  seem  to  possess  the  same 
synchronous  movement  that  the  adult  organs  possess. 

Lymph  Nodes.  In  nearly  e^■ery  article  dealing  with  the  diag- 
nosis of  tuberculosis  in  children  great  stress  has  been  laid  on  tlie 
presence  of  palpably  enlarged  cervical  lymph  nodes.  Imleed  in 
not  a  few  instances,  in  which  surverys  of  large  groups  of  children 
have  been  made,  this  apparently  has  l)een  the  only  evidence  on 
which  the  diagnosis  was  made.  The  fact  has  been  ignored  that 
the  age  of  childhood  is  likewise  known  as  the  lynij^hoid  age,  and 
that  all  children,  irrespective  of  their  social  condition,  have  lym|)h 
nodes  which  are  readily  palj)able.  The  enlargement  of  the  lymph 
nodes   is   not   readih    detected   until   about   the  second   vear,   but 
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from  then  on  until  shortly  before  or  after  the  age  of  puberty  this 
is  the  case,  although  as  the  child  approaches  adolescence  certain 
groups,  such  as  the  epitrochlear,  the  axillary,  and  the  inguinal, 
tend  to  shrink  in  size  and  become  less  easily  detected.  The  sub- 
maxillary node  at  the  angle  of  the  jaw  is  usually  the  largest  under 
normal  conditions,  and  is  usually  the  last  to  shrink  to  a  size  that 
it  can  no  longer  be  palpated. 

In  our  experience  all  of  the  superficial  lymph  nodes  can  })e  palpated 
readily  in  the  majority  of  cases  if  the  children  are  systematically 
examined  from  this  standpoint. 

To  confine  the  examination  to  one  group,  such  as  the  cervical 
and  because  the  nodes  in  this  situation  are  palpable,  to  assume  that 
it  is  an  evidence  of  tuberculous  infection  does  not  seem  in  any  way 
justifiable,  especially  so  in  view  of  the  fact  that  all  the  lymph  nodes 
of  the  body  are  hypertrophied  according  to  adult  standards. 

If  there  exist  in  the  neck  a  single  large  node  or  a  tumor  mass 
made  up  of  a  number  of  nodes,  which  are  matted  together  and 
adherent  to  the  surrounding  tissues,  the  presumption  is  strong  that 
we  have  to  deal  with  a  tuberculous  adenitis,  and  especially  so  if 
there  is  evidence  of  softening,  or  the  overlying  skin  is  inflamed. 
This,  however,  is  true  scrofula,  and  has  nothing  to  do  with  nodes 
which  vary  in  size  from  that  of  a  bean  to  a  split  pea,  or  smaller, 
which  are  freely  movable,  and  which  manifest  neither  softening 
nor  inflammation. 

Of  the  362  children  here  reported  the  records  show  the  following 
results:  cervical,  250;  submaxillary,  202;  axillary-,  209;  epitrochlear, 
94;  inguinal,  212. 

It  is  to  be  borne  in  mind  that  the  above  records  are  of  positive 
value  almost  entirely,  and  that  the  discrepancies  between  the 
dift'erent  groups  are  largely  because  the  examination  was  not  com- 
plete. 

Still  another  group  of  lymph  nodes  must  be  considered,  namely, 
the  bronchial.  Of  recent  years  a  great  deal  has  been  written  on 
the  physical  signs  and  symptoms  of  tuberculous  enlargement  of 
this  group,  especially  the  former.  Some  writers  have  reported 
quite  a  high  percentage  of  cases  in  which  this  condition  existed. 
Much  of  the  evidence  on  which  such  a  diagnosis  is  made  seems  oj)en 
to  question,  especially  from  the  standpoint  of  physical  signs.  In 
our  opinion  the  alleged  percussion  changes,  such  as  the  semilunar 
areas  in  the  second  and  third  interspaces  anteriorly  and  the  verte- 
bral dulness  posteriorly,  which  are  supposed  to  be  indicative  of 
such  enlargement,  are  fanciful  rather  than  real,  and  the  question- 
ableness  of  such  findings  has  been  shown  by  Gittings  and  Fetterolf 
in  their  work  on  frozen  sections  of  the  thoraces  of  infants  and  young 
children. 

*  Some  Anatomioal  Features  of  the  Child's  Thorax;  Their  Application  in  Phy.siral 
Diagnosis,  Amer.  Jour.  Dis.  of  Children,  1911,  vol.  i. 
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A'-ray  studies  made  by  Pancoast  of  children  in  whom  we  suspected 
this  condition  might  exist  have  given  negative  results  in  the 
majority  of  instances.  The  mere  fact  that  these  nodes  may  show 
some  enlargement  on  .r-ray  examination  is  no  proof  that  they 
are  pathologically  enlarged  in  view  of  the  fact  that  we  know  all 
the  superficial  nodes  are  hypertrophied  normally. 

The  truth  of  the  matter  is  that  this  diagnosis  is  not  easy.  Chil- 
dren below  par  and  who  have  a  persistent  hard,  brassy  cough, 
usually  unproductive,  seem  to  be  the  ones  most  likely  to  sufier 
from  this  condition. 

In  this  connection  it  may  not  be  amiss  to  say  something  regard- 
ing the  tonsils,  as  they  are  regarded  by  many  as  portals  of  entry 
for  the  tubercle  bacillus.  Here  again  we  are  dealing  with  lymphoid 
tissue,  which  in  children  is  excessive,  and  which,  as  the  years  pass, 
tends  to  shrink  until  the  relatively  large  tonsil  of  the  child  is  trans- 
posed to  the  atrophied  one  of  old  age.  The  removal  of  tonsils 
which  are  enormously  enlarged,  and  which  are  associated  with 
frequent  colds,  or  inflammation  of  the  tonsils  themselves,  is  one 
thing,  but  the  wholesale  massacre  of  these  organs  simply  because 
they  are  enlarged,  according  to  adult  standards,  is  in  our  opinion 
a  mistake.  Our  records  show^  that  of  290  children  examined  from 
this  standpoint  110  were  noted  as  having  some  enlargement  of  the 
tonsils. 

Mouth-breathing  was  noted  in  144,  although  adenoids  were 
detected  in  but  24.  These  latter  figures  are  not  trustworthy, 
however,  as  but  a  small  percentage  had  a  skilled  nose  and  throat 
examination. 

Teeth.  While  the  condition  of  the  teeth  has  no  direct  bearing 
on  the  diagnosis  of  tuberculosis  in  growing  children  it  is  coming 
to  be  recognized  more  and  more  that  the  general  health  of  the 
child  may  be  adversely  afiected  by  a  large  nunil)cr  of  badly  decayed 
teeth.  Thus  bad  teeth  may  be  one  of  the  contriljutiiig  factors  in 
lowering  the  general  resistance  and  permitting  tlic  hitcnt  tuber- 
culous infection  to  gain  the  upper  hand. 

Of  the  101  children  examined  as  to  the  condition  of  their  teeth, 
48  were  classed  as  good,  (10  as  fair  (that  is  but  two  or  three  decayed 
teeth),  and  74  as  being  very  bad. 

Tuberculin  Tests.  The  accepted  belief  at  the  present  time 
is  that  a  j)ositive  reaction  to  one  of  the  tuberculin  tests  is  in(hcati\e 
of  a  tulxTculous  lesion  somewhere  within  the  body.  A  positixe 
t(>st  does  not  mean,  however,  that  tlu>  indi\idual  has  clinical  tuber- 
culosis. It  must  clearly  be  kept  in  mind  that  there  is  a  great  (hf- 
ference  between  tuberculosis  that  is  clinically  recognizable  and 
hypersensitiveness  to  tuberculin.  ITypiTsensitix  eness  is  (>xtreniel\' 
coMimon,  and  is  encountered  in  a  large  proportion  of  children,  the 
fre(|uency  with  which  it  is  met  incTcasing  rapidly  from  the  second 
to  the  fifteenth  vear.    It  is  a  great  mistake  to  assume  that  because 
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a  child  reacts  to  some  one  of  the  tuberculin  tests  that  it  is  tuber- 
culous in  the  sense  that  it  needs  active  treatment;  and,  as  we  shall 
later  point  out,  a  negative  tuberculin  test  does  not  entirely  free 
us  from  responsibility. 

In  regard  to  the  tests  themselves  there  are  certain  facts  which 
should  be  kept  in  mind.  First  as  regards  the  subcutaneous  test. 
This  is  rarely  employed  in  children,  especially  the  very  young  ones. 
At  one  time  the  test  was  extensively  used  in  adults  and  a  positive 
reaction  was,  and  by  many  still  is,  regarded  as  conclusive  proof 
that  the  individual  has  tuberculosis.  Of  recent  years,  however, 
some  observers  have  warned  against  its  use,  pointing  out  that  the 
test  is  capable,  in  certain  instances,  of  stirring  an  inactive  lesion 
into  an  active  one.  P\irthermore,  there  is  now  a  tendency  not 
only  to  limit  the  use  of  the  test,  but  in  addition  to  ignore  the  con- 
stitutional symptoms  of  a  reaction  (such  as  fever,  joint  pains, 
local  reaction,  etc.)  and  to  call  positive  only  those  cases  which 
give  a  focal  reaction,  such  as  rales  at  a  suspected  apex,  or  some 
pain,  redness,  and  swelling  in  a  suspected  joint. 

The  cutaneous  or  von  Pirquet  test  has  achieved  enormous  i)opu- 
larity  by  reason  of  its  simplicity,  and  also  because  it  is  widely 
credited  with  being  positive  evidence  of  tuberculosis.  In  children 
under  two  years  of  age  it  is  \aluable  evidence  when  positi\e  and 
usually  means  clinical  tuberculosis.  Beyond  the  second  year, 
however,  it  loses  much  of  its  positive  value,  and  the  older  the  child 
the  more  unreliable  it  is  as  an  evidence  of  true  tuberculosis. 

The  percutaneous  or  so-called  ^Nlorro  test  has  about  the  same 
significance. 

Finally  we  have  to  consider  the  conjunctival  test  introduced 
by  Wolf-Eisner  and  Calmette.  The  majority  of  observers  have 
come  to  regard  this  test  as  dangerous,  because  of  the  possibility 
of  producing  an  inflammatory  condition  which  may  lead  to  serious 
damage  of  the  eye.  According  to  Hamman  and  Wolman,^  who 
have  employed  the  test  in  a  large  series  of  cases,  the  test  is  free  from 
danger,  and  is  superior  to  the  ^lorro  and  von  Pirquet  tests  in  that 
it  is  not  so  sensitive  and  that  a  positive  reaction  points  strongly 
to  an  active  rather  than  a  latent  process,  especially  so  when  sup- 
ported by  other  indications. 

Of  the  3()1  children  under  discussion,  100  gave  a  positive  and  93 
a  negative  von  Pirquet  reaction.  This  does  not  represent  the  total 
numi)er  given  the  test,  as  many  more  received  it  but  did  not  return 
to  the  dispensary  to  see  whether  the  reaction  was  positive  or 
negative. 

The  question  naturally  arises.  What  is  the  practical  value  of 
the  von  Pirquet  or  Morro  test  in  determining  the  children  who 
have  true  tuberculosis  and  those  who  can  be  disregarded?    We  are 

''  Tuberculin  in  Diagnosis  and  Treatment,  1912. 


538        LAXDis,  kaL'Fmann:  tuberculosis  in  early  life 

forced  to  conclude  that  they  are  of  Httle  value  except  as  an  evidence 
of  hypersensitiveness.  We  have  repeatedly  seen  anemic,  under- 
nourished children  with  or  without  tuberculous  parents  who  gave 
no  reaction;  and,  on  the  other  hand,  we  have  encountered  children 
who  presented  no  physical  signs  who  were  in  robust  health  and 
who  had  violent  skin  reactions. 

Sociological  Conditions.  The  really  important  thing  to 
determine  in  regard  to  these  children  is  this:  x\re  they  physiolo- 
gically normal,  and  if  they  show  any  evidence  of  being  below  par, 
what  is  the  cause?  In  the  great  majority  of  instances  it  will  be 
found  that  those  below  the  normal  are  suffering  from  sociological 
evils  rather  than  tuberculosis.  Viewed  in  this  light  it  is  relatively  un- 
important whether  the  child  shows  evidences  of  hypersensitiveness 
or  not,  because  if  allowed  to  remain  amid  unsanitary  surroundings 
it  will  quite  likely  become  infected,  or  if  infection  has  already 
occurred  the  chances  of  true  clinical  tuberculosis  developing  are 
greatly  enhanced. 

It  has  been  recognized  for  some  years  that  the  tuberculosis 
problem  is  a  complex  one  and  one  that  is  not  to  be  solved  by  purely 
medical  procedures,  so  that  in  determining  the  question  as  to 
whether  a  child  is  in  need  of  preventive  treatment  we  are  in  the 
majority  of  cases  confronted  with  a  condition  of  malnutrition, 
partly  the  result  of  poor  and  insufficient  food  and  partly  the  result 
of  unsanitary  living  conditions.  In  other  words,  we  have  not 
discharged  our  duty  to  the  child  by  simply  saying  that  he  has  or 
has  not  tuberculosis. 

Thus  the  general  appearance  of  141  of  the  362  children  was 
noted  as  being  bad,  while  of  155  whose  weight  was  recorded,  82, 
or  52.9  per  cent.,  were  found  to  be  under  weight  for  their  age. 

The  term  "pretuberculous"  has  been  applied  to  that  large 
group  of  children  who,  while  not  dinically  tuberculous,  are  ol^jects 
of  suspicion,  either  because  of  tuberculous  parentage,  poor  li\ing 
conditions,  or  who  are  themselves  badly  undernourished.  The 
term  "pretuberculous"  has  been  objected  to,  but  as  it  has  come 
to  be  so  generally  understood  that  it  means  children  who,  if  allowed 
to  drift,  are  prone  to  become  actively  tuberculous,  that  we  can  see 
no  great  reason  for  not  using  it. 

Certain  interesting  facts  are  revealed  as  to  the  social  conditions 
of  the  302  children  forming  the  basis  of  this  paper,  and  while  none 
of  the  facts  are  new,  they  will  bear  repeated  emphasis. 

These  3()2  children  belonged  to  210  families.  What  constitutes 
u  proi)er  income  for  a  family  of  three  or  five  or  seven  is  somewhat 
conjectural,  depending  as  it  so  often  does  on  habits  of  thrift  or 
extravagance.  It  is  usually  assumed,  however,  that  not  more  than 
one-quarter  of  the  income  should  be  expended  for  rent,  and  that 
the  food  allowance  should  be  SI. 50  per  week  per  capita,  approxi- 
mating 21  cents  per  capita  each  day.     Of  154  families  studied  on 
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this  basis  the  number  with  an  adequate  income  was  68,  or  44.17 
per  cent.,  while  86,  or  55.83  per  cent.,  had  an  inadequate  income; 
50  famihes  were  paying  an  excessive  rent. 

The  following  table  shows  the  extent  to  which  over-crowding 
exists : 


Families  living 

in 

room 

to 

eac 

1  member    . 

.      .      .      102 

2 

members  . 

.      .      .        70 

3 

.      .      .        25 

4 

.      .      .          8 

5 

.      .       .          2 

6 

.       .       .          2 

7 

.       .       .          1 

Total 

.      .      .      210 

Distinct  overcrowding  occurred  in  38,  or  18  per  cent.,  of  the  210 
families. 

Still  another  aspect  of  the  problem  is  seen  in  the  following  table, 
which  shows  the  number  of  rooms  occupied  by  each  family : 

Families  living  in     1  room 17 

"               "           2  rooms 39 

3  "  52 

4  "  42 

5  "  20 

6  "  29 

7  "  4 

8  "  4 

"         11      "  1 

"         13      "  1 

14       "  1 

Total 210 


No  data  is  available  as  to  the  hygienic  conditions  of  these  families 
at  the  time  of  the  original  examination,  but  we  do  know  the  condi- 
tions under  which  111  of  the  children  are  at  present  living.  A 
recent  investigation  shows  that  48,  or  46.2  per  cent.,  of  the  children 
are  living  in  poor,  dirty,  and  unhygienic  surroundings,  while  13, 
or  11.7  per  cent.,  of  the  home  conditions  are  classed  as  only  fair. 
The  remaining  50  are  living  in  clean  surroundings. 

Two  facts  are  now  well  known:  (1)  that  both  the  morbidity 
and  mortality  rates  are  always  higher  among  those  living  under 
unsanitary  conditions;  and  (2)  that  there  is  almost  instant  im- 
provement in  children  when  they  are  given  sufficient  nourishing 
food  and  healthful  surroundings.  The  latter  fact  is  now  well 
established  by  reason  of  the  results  obtained  in  open-air  schools 
and  in  sanatoria  which  admit  children  of  the  so-called  pretuber- 
culous  type. 

We  would,  therefore,  repeat  that  the  main  i)roblcm  consists  in 
determining  whether  the  child  is  physiologically  normal,  and  if  not, 
of  using  every  endeavor  to  provide  the  means  of  making  it  so. 
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THE   DIFFERENCE   IN    THE    MORPHOLOGY    OF   BLOOD 

IN    GASTRIC    ULCER,    DUODENAL    UXCER,    AND   IN 

CHRONIC    APPENDICITIS,    BASED    UPON    FIFTY 

OPERATIVELY   DEMONSTRATED    CASES. ^ 

By  G.  a.  Friedman,  M.D., 

ATTEXDING    PHYSICIAN    IN    DIGESTIVE    DISEASES,    VAXDERBILT    CLINIC,    NEW    YORK. 

It  is  unnecessary  to  enter  into  a  discussion  of  the  difficulty,  in  a 
large  number  of  cases,  of  differentiating  between  gastric  and 
duodenal  ulcer  and  between  these  and  chronic  appendicitis,  for 
the  reason  that  their  symptoms  and  signs  are  frequently  alike. 

The  object  of  this  paper  is  to  show  that  correct  interpretations 
of  blood-findings  in  these  pathological  affections  may  be  of  great 
aid  to  the  clinician  for  the  differential  diagnosis,  and  especially 
in  cases  where  all  hitherto  known  methods  of  examinations,  including 
.r-rays,  fail  to  clear  up  the  situation.  In  other  words,  it  is  our 
intention  to  show  that  there  is  a  difference  in  the  blood-picture 
between  gastric  ulcer,  duodenal  ulcer,  and  appendicitis. 

While  partial  attention  has  been  paid  to  the  blood  in  appen- 
dicitis, this  cannot  be  said  about  the  blood  in  ulcers  of  the  stomach 
and  duodenum.  To  the  frequency  of  polycythemia  in  non- 
hemorrhagic  duodenal  ulcer  reference  was  made  in  three  pre\iously 
published  papers.-  Our  hematological  studies  convinced  us,  too, 
that  the  morphology  of  the  blood  differs  in  gastric  ulcer  with  the 
site  of  the  lesion  in  the  viscus.  In  patients  with  pyloric  ulcers  the 
blood-picture  varies  from  that  of  non-pyloric  ulcers. 

^Iaterial.  Our  studies  are  based  upon  a  large  material,  l)ut 
as  cases  without  operative  evidence  may  be  oj)en  to  criticism,  we 
shall  refer  only  to  fifty  operatively  demonstrated  cases. 

The  material,  which  was  drawn  from  the  Vanderbilt  Clinic  and 
from  our  private  practice,  consists  of  12  gastric  ulcers  in  ten  males 
and  in  two  females,  18  duodenal  ulcers  in  fifteen  males  and  in 
three  females,  and  20  cases  of  aj)j)eiidicitis  in  ten  males  and  in 
ten  females. 

For  the  reports  of  operative  findings  1  am  indebted  to  the  follow- 
ing surgeons:  Dr.  Charles  Peck,  17  eases  (o  gastric  ulcers,  4  duo- 
denal ulcers,  and    10  cases  of  api)en(lieitis);  Dr.  G.  E.  Brewer,  'A 

'  Read  before  the  Seetion  of  Medieine,  New  York  Aradciiij'  of  McHliciiie,  Ai>ril  21, 
1914. 

'  Friedman,  CJ.  A.,  A  Hitherto  Uiidescribed  Form  of  Poiycytliemia  and  its 
Possible  Relation  to  Duodenal  I'leer,  rhronic  Pancreatitis,  aiul  a  Disturbance  of 
Internal  Secretions  (E|)inephrin),  Medical  Record,  October  1!S.  191.'J;  Weitere 
ErfahnniKcn  iiber  Polyzythemie  Ijeim  chronischen  iinconiplizierten  Duodenalge- 
sehwuer,  Arch.  f.  N'crdauunKskranklu'iten,  Hand  xix,  ErKaenzuiiKsheft,  I'.tl.'i;  The 
Value  of  Polycythemia  for  the  Diagnosis  of  Duodenal  Ulcer,  Based  upon  Sixteen 
Operatively  Demonstrated  Cases,  Medical  Record,  May.  lOl-S. 
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cases  (1  gastric  ulcer  and  2  appendicitis);  Dr.  Charles  Dowd 
(1  duodenal  ulcer);  Dr.  A.  A.  Berg,  18  cases  (5  gastric  ulcers,  8 
duodenal  ulcers,  and  5  appendicitis);  Dr.  A.  G.  Gerster,  5  cases 
(2  gastric  ulcers,  2  duodenal  ulcers,  and  1  appendicitis);  Dr.  \V. 
Linder,  2  cases  (1  gastric  and  1  duodenal  ulcer);  Dr.  F.  Kainerer, 
1  case  (appendicitis);  Dr.  G.  I).  vStewart,  1  (duodenal);  Dr. 
Charles  Goodman,  1  (duodenal);  Dr.  'SI.  Bookman,  1  case  (appen- 
dicitis). 

Table  I. — Gastric  Ulcer.     Operative  Findings. 

1.  Double    ulcer    (indurated)    at    lesser    curvature,    anteriorly    and    posteriorly 
proximal  to  cardia. 

2.  Callous  ulcer  of  the  size  of  a  quarter  (United  States  currency)  at  lesser  curva- 
ture, very  near  to  cardia. 

3.  Callous  ulcer  (posterior  wall  near  cardia). 

4.  Indurated  ulcer  at  lesser  curvature  about  two  inches  from  pylorus. 

5.  Indurated  ulcer  at  pylorus. 

6.  Indurated  ulcer  near  pylorus. 

7.  Ulcer  at  anterior  surface  of  pylorus. 

8.  Callous  ulcer  at  pylorus. 

9.  Indurated  ulcer  at  pylorus. 

10.  Double  ulcer  at  pylorus  and  lesser  curvature  near  cardia. 

11.  Ulcer  near  pylorus  posteriorly. 

12.  Pyloric  ulcer  and  obstruction. 

Table  II. — Gastric  Ulcer.     Blood. 
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a 

-3 

a 

1 

■z 

3; 

=3 

1 

i 

5 

1 

60 

5,800,000 

16,120 

86.0 

13.0 

0.0 

0.0 

0 

0.0 

0.0 

1.0 

2 

110 

6.030.000 

11,200 

63.5 

30.0 

2.0  1 

1.5 

0 

1.5 

0.0 

1.0 

3 

89 

5,200.000 

13,400 

69.0 

20.5 

1.5  1 

3.5 

0 

2.5 

0.0 

3.0 

4 

83 

5,780.000 

10,600 

75.0 

15.5 

2.0 

2.5 

0 

0.5 

0.0 

3.5 

5 

70 

3,900,000 

4,800 

46.0 

.30.0 

17.0 

3.0 

0 

4.0 

0.0 

0.0 

6 

55 

3,400.000 

4,840 

44.0 

36.0 

15.0 

0.0 

0 

4.5 

0.5 

0.0 

7 

65 

5,380,000 

5,600 

71.0 

15.0 

10.0 

0.0 

0 

4.0 

0.0 

0.0 

8 

65 

4.520,000 

9,800 

52.0 

31.0 

12.0 

0.0 

0 

3.5 

0.0 

0.1 

9 

72 

4,360,000 

4,100 

48,0 

13.0 

16.0  ! 

2.0 

0 

4,0 

0  0 

0.0 

10 

85 

4,390,000 

12,600 

60.0 

25.0 

0.0 

0.5 

0 

3.5 

0.5 

0.5 

11 

70 

4,300,000 

6,800 

55.0 

30.0 

8.0 

2.0 

0 

4.0 

10 

0.0 

12 

65 

5,459,000 

9,800 

75.0 

14.0 

8.0 

1.5 

0 

0.5 

0.0 

1.0 

Table  I  indicates  that  in  10  cases  the  ulcers  were  single  and  in  2 
double  (Cases  1  and  lUj.  In  Cases  2,  3,  and  4  (single  ulcers)  and 
in  Case  1  (double)  the  site  of  the  lesion  was  at  the  lesser  curvature 
pro.ximal  to  the  cardia.  One  of  the  ulcers  in  Case  10  was  found 
at  the  same  region  of  the  lesser  curvature,  and  the  second  ulcer 
at  the  pylorus.  In  5  cases  (5,  7,  8,  9,  and  12)  the  site  of  the  ulcers 
was  at  the  pylorus,  without  causing  obstruction  except  in  Case 
12.  In  Cases  3  and  11  the  ulcers  were  found  to  be  prepyloric  or 
parapyloric. 
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In  order  to  avoid  repetitions  the  gastric  ulcer  cases  are  divided 
into  two  groups:  (1)  non-pyloric,  where  the  lesion  was  at  lesser 
curvature,  nearer  the  cardiac  orifice,  and  (2)  pyloric  group,  where 
the  lesion  was  at  the  pylorus  or  very  near  to  the  pylorus  (parapyloric 
or  prepjdoric) 

Case  10,  with  ulcers  at  the  pylorus  and  lesser  curvature,  nearer 
to  the  cardia  belongs  to  both  groups. 

The  average  percentage  of  hemoglobin  was  for  the  non-pyloric  group      .  85 

The  average  percentage  of  hemoglobin  was  for  the  pyloric  group        .      .  65 

Average 75 

The  average  number  of  red-blood  corpuscles  was  for  non-pj-loric  .     5,700,000 

The  average  number  of  red-blood  corpuscles  was  for  pyloric     ....     4,463,000 


Average 5,081.000 

The  somewhat  higher  counts  of  red-blood  corpuscles  in  Cases 
7  and  12  in  the  pyloric  group  were  probably  due  to  concentration 
of  blood,  as  frequent  vomiting  is  noted  in  the  histories  of  these  cases. 

White-blood  Corpuscles.  INIild  leukocytosis  was  present  in  the 
four  cases  of  the  non-pyloric  group  and  in  the  case  which  belonged 
to  both  groups.  There  was  no  leukoc}i;osis  in  the  pyloric  group, 
but  frequently  leukopenia. 

Lymphocytes.  A  relative  lymphocytosis  was  frequently  found 
in  the  pyloric  group,  but  no  l\'mphocytosis  in  the  non-pyloric. 

Small  mononuclears  were  markedly  increased  in  the  pyloric 
group,  showing  no  increase  in  the  non-pyloric. 

A  marked  increase  in  large  lymphocytes  was  not  noted  in  either 
of  the  two  groups. 

Large  mononuclears  were  absent  from  the  blood  in  the  two 
groups. 

A  relative  increase  in  eosinophiles  (4  per  cent,  and  3.5  per  cent, 
was  present  in  the  pyloric  group  with  the  exception  of  Case  12 
(pyloric  obstruction).  There  was  no  relative  eosinophilia  in  the 
non-pyloric  group. 

An  increase  in  transitionals  was  noted  in  2  cases  of  the  non- 
pyloric  group,  but  no  increase  in  the  pyloric  group. 

Ch.\racteristics  of  the  Two  GRonps. 
Pyloric  group.  Non-pyloric  group. 

Anemia.  Polyglobulia. 

Absence  of  leukocytosis.  Leukocytosis. 

Relative  lymphocytosis.  Absence  of  relative  lymphocytosis. 

Increased  .smalt  monnnuclears.  No  increase  in  small  mononuclears. 

Relative  c()sin()|>hilia.  Absence  of  relative  eosinophilia. 

No  incrtase  in  transitionals.  Occasional  increase  in  transitionals. 

Chief  Characteristics. 
Pyloric  group.  Non-pyloric  group. 

.Xnemia.  Polyglobulia. 

.\hsence  of  leukocytosis.  Leukocytosis. 

Relative  eosinophilia.  .\bsence  of  relative  eosinophilia. 
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Remarks.  The  determinations  of  the  percentage  of  hemo- 
globin were  made  with  the  Sahh  hemoglobinometer.  The  complete 
blood-examinations  were  made  while  the  patients  Mere  on  fasting 
stomach  (early  in  the  morning).  The  smears  for  differential  counts 
were  stained  with  Jenner's  stain.  As  a  rule  not  less  than  200 
white-blood  corpuscles  were  counted.  A  differentiation  was  always 
made  between  small  mononuclears  and  small  lymphocytes.  As 
small  mononuclears  were  counted  such  of  the  small  lymphocytes 
which  showed  a  distinct  nucleus,  otherwise  they  were  counted  as 
small  lymphocytes.  There  was  also  made  a  distinction  between 
large  lymphocytes  and  large  mononuclears.  The  examinations  of 
the  blood  in  the  cases  of  gastric  ulcer,  as  in  the  following  cases  of 
duodenal  ulcer  and  chronic  appendicitis,  were  made  repeatedly. 

Table  III. — Duodenal  Ulcer.     Operative  Findings. 

1.  Broad  scar. 

2.  Double  ulcer;   gastric  and  duodenal. 

3.  Ulcer  at  posterior  wall  and  two  gall-stones. 

4.  L'lcer  at  anterior  wall. 

5.  Ulcer  at  posterior  wall. 

6.  Scar  at  first  portion  and  gall-stones. 

7.  Broad  adhesions  between  first  portion  and  gall-bladder.     No  stones. 

8.  Broad  scar  and  adhesions. 

9.  Soft  ulcer. 

10.  Perforated  ulcer. 

11.  Soft  ulcer  at  first  portion  and  esophageal  carcinoma  adherent  to  aorta. 

12.  Broad  adhesions  between  first  portion  and  gall-bladder.     No  stones. 

13.  Scar  and  soft  ulcer  at  first  portion. 

14.  Ulcer  at  anterior  wall. 

15.  Broad  scar. 

16.  Ulcer  at  anterior  wall. 

17.  Ulcer  at  anterior  wall,  chronic  appendicitis,  and  gall-stones. 

18.  Ulcer  at  posterior  wall  and  chronic  appendicitis. 

Table  IV. — Duodenal  Ulcer.     Blood. 
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6,510,000 

9,000 

69.0 

22.5 
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0.0 

3.0 

0.5 

0.5 

5 

100 

5,730,000 

8,800 

65.5 

17.5 

10.0 

0.0 

0.0 

1.5 

1.0 

4.5 

0 

80 

5.580,000 

9,100 

54.0 

33.0 

1.0 

7.0 

0.0 

0.5 

0.5 

4.0 

7 

90 

6,000,000 

8,920 

65.0 

30.5 

1.5 

0.0 

0.0 

0.5 

0.5 

2.0 

8 

85 

4,300,000 

4,500 

52.0 

35.0 

7.0 

1.0 

0.0 

4.0 

0.5 

0.5 

9 

65 

4,473,000 

7,600 

73.0 

17.0 

7.0 

1.0 

0.0 

3.0 

0.0 

0.0 

10 

94 

5,130,000 

21,000 

75.0 

16.0 

2.5 

0.0 

0.0 

2.0 

0.0 

2.0 

11 

86 

5,800,000 

6,000 

12 

96 

5,600,000 

5.600 

64.0 

31.0 

0.0 

0.0 

0.0 

1.0 

0.0 

4.0 

13 

100 

6,400,000 

8,060 

60.0 

30.0 

2.0 

2.0 

0.0 

1.0 

0.0 

5.0 

14 

120 

5,700,000 

8.060 

61.0 

38.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.0 

15 

70 

6,630,000 

9,940 

16 

90 

7,610,000 

9.800 

58.0 

37.0 

0.0 

1.5 

0.0 

1.0 

1.0 

1.5 

17 

100 

0,720,000 

9,200 

55.0 

26.0 

8.5 

1.0 

2.0 

5.0 

0.5 

2.0 

18 

100 

6,060,000 

8,200 

71.5 

14.0 

4.0 

4.0 

1.0 

1.5 

0.5 

3.5 
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Table  III  indicates  that  the  lesions  were  all  at  the  first  portion 
of  the  duodenum.  In  8  cases  callous  or  indurated  ulcers  were 
found,  in  4  scars,  in  2  soft  ulcers,  in  1  soft  ulcer  and  scar,  in  1 
perforated  ulcer,  in  2  broad  adhesions  between  the  duodenum  and 
the  ball-bladder,  without  stones  in  the  latter. 

In  Case  2  double  ulcer  was  found  (duodenal  and  gastric  near 
the  cardiac  orifice).  This  case  therefore  belongs  to  the  duodenal 
and  non-pyloric  groups.  In  Cases  3,  6,  and  17  gall-stones  were 
likewise  found.  In  Cases  17  and  18  chronic  appendicitis,  which 
also  was  present,  necessitated  appendectomy.  Case  9  was  the  only 
one  of  bleeding  ulcer.  Case  11  came  to  operation  originally  for 
carcinoma  of  the  esophagus.  In  exploration  of  the  viscera  a  soft 
ulcer  at  the  duodenum  was  detected,  which  did  not  give  a  single 
symptom  or  sign  pointing  to  the  condition  found.  In  all  the  cases 
with  the  exception  of  Cases  6  and  11,  gastro-enterostomy  was 
done. 

Table  IV  indicates  that  the  average  percentage  of  hemoglobin 
for  duodenal  ulcer  was  90.  The  average  number  of  red-blood  cor- 
puscles was  6,000,000.  Polycythemia  was  found  in  15  cases  out  of 
18,  or  in  83  per  cent. 

There  was  no  leukocytosis  present  except  in  the  case,  which  also 
belonged  to  the  non-pyloric  group  and  in  the  case  of  perforated 
ulcer.    Occasionally  leukopenia  was  present. 

There  was  no  relative  lymphocytosis. 

An  increase  in  small  mononuclears  was  rarely  noted. 

Relative  eosinophilia  (4  per  cent,  and  over)  was  marked  only 
in  2  cases;  in  Cases  8  and  17  (duodenal  ulcer  and  appendicitis). 

Large  mononuclears  were  absent  in  all  the  cases  of  duodenal 
ulcer  except  in  the  two  in  which  api)endicitis  was  likewise  found. 
An  increase  in  transitionals  was  noted  frequently. 

Remarks.  The  blood  of  the  patients  who  remained  under 
observation  after  gastro-enterostomy  was  examined  in  shorter 
or  longer  intcr\als  after  operation.  Tlie  blood-picture  remained 
the  same  with  reference  to  polycythemia  and  other  findings. 

Characteristics  for  non-hemorrhagic  duodenal  ulcer  are:  Polycy- 
themia; absence  of  relative  lymphocytosis;  absence  of  relative 
eosinophilia.     Chief  characteristic:  polycythemia. 

As  histories  of  ))ati('nts  with  i>xaniinations  of  feces  were  gixen 
elsewhere,  here  it  shoulil  only  be  mentioned  that  the  presence  of 
occult  blood  in  the  stools  is  not  as  frequent  as  It  is  generally  believed. 
A  history  of  repeated  intestinal  hemorrhages  was  given  in  Case 
9,  ill  which  tiie  blood  showed  anemia. 

l*Vom  17  cases  of  non-blccding  ulcers  in  only  2  polycythemia  was 
absent;  the  value  of  the  latter  for  the  di;ignosis  of  non-blccding 
duodenal  ulcer  is  verv  evident. 
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Table  V. — -Appenclicitis.     Operative  Findings 

1.  Fibrinous  appendicitis. 

2.  Chronic  and  adhesions. 


4.  Adherent  appendix. 

5.  Mild,  chronic. 

6.  Chronic. 
7. 

8.  Gangrenous. 

9.  Fibrinous. 
10. 


11.  Congested  appendix  and   bands 
around. 

12.  Chronic   appendicitis   with   con- 
crements. 

13.  Chronic. 
14. 

15.  Chronic  and  appendicitis. 

16.  Chronic  and  adhesions. 

17.  Constricted  appendix. 

18.  Chronic  and  adhesions. 

19.  Constricted  and  adhesions. 

20.  Chronic  and  adhesions. 


Table  VI. — Appendicitis.     Blood. 
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75 

4,000,000 

7,400 

55.0 

34.0 

5.0 

2.5 

1.5 

0.0 

0.0 

2.0 

2 

80 

5,190,000 

7,800 

72.5 

18.0 

5.0 

1.5 

0.5 

0.5 

0.0 

2.5 

3 

74 

6,100,000 

3,940 

58.0 

30.0 

2.0 

2.0 

2.5 

0.0 

0.5 

4.0 

4 

89 

5,070,000 

14,000 

59.0 

23.0 

8.0 

1.5 

0.5 

3.5 

0.0 

3.0 

5 

82 

4,590,000 

13,400 

00.5 

21.0 

3.0 

1.0 

0.0 

1.0 

0.5 

2.0 

6 

78 

4,710,000 

8,600 

64.0 

21.0 

7.0 

0.0 

1.0 

0.0 

2.0 

5.0 

7  ' 

80 

5,330,000 

27,400 

79.0 

13.5 

3.0 

0.0 

1.0 

0.0 

0.5 

3.5 

8 

90 

4,600,000 

11,800 

51.5 

35.0 

6.0 

0.0 

0.0 

4.0 

0.5 

1.0 

9   ' 

75 

4.395,000 

18,000 

86.0 

10.0 

0.0 

0.0 

1.0 

0.0 

0.0 

3.0 

10  i 

85 

5.341,000 

14,240 

82.0 

11.0 

4.0 

0.0 

2.0 

0.0 

0.0 

1.0 

11  : 

102 

8.160,000 

11,400 

63.0 

18.5 

3.5 

4.5 

0.0 

4.0 

0.5 

5.0 

12 

103 

7,650,000 

6,400 

69.0 

21.0 

1.0 

5.0 

0.5 

0.0 

0.5 

1.5 

13 

80 

3,700,000 

5,800 

57.0 

41.0 

0.0 

0.0 

1.5 

0.5 

0.0 

0.0 

14 

75 

4,100,000 

13,600 

72.0 

18.0 

6.0 

0.0 

1.0 

0.0 

0.0 

3.0 

15 

100 

4,780,000 

11,400 

61.5 

12.5 

11.0 

2.0 

1.5 

7.0 

0.5 

4.0 

16 

75 

4,780,000 

11,800 

59.5 

20.0 

9.0 

1.0 

2.0 

1.5 

0.0 

7.0 

17 

95 

6,480,000 

12,800 

65.0 

21.5 

5.0 

3.5 

0.5 

0.5 

0.5 

3.5 

18 

90 

5,000,000 

12,200 

58.0 

19.5 

12.5 

2.5 

1.0 

4.5 

0.0 

2.0 

19 

88 

4,920,  ;00 

22,400 

64.5 

11.0 

13.5 

2.0 

1.0 

0.5 

0.0 

7.5 

20 

80 

4,610.000 

6,200 

65.5 

14.5 

14.5 

1.0 

0.5 

1.0 

0.0 

2.0 

It  is  evident  from  Table  V  that  20  cases  proved  to  he  ajjpendi- 
citis.  In  nearly  all  the  cases  the  stomach,  duodenum,  and  ])ancreas 
were  explored  and  were  found  to  be  normal.  In  doubtful  cases  the 
appendix  was  examined  by  the  pathologist  and  found  to  be  di.s- 
eased. 

In  Table  VI  it  will  be  seen  that  the  average  percentage  of  hemo- 
globin was  84,  the  average  number  of  red-blood  corpuscles  5,1()5,00(). 
In  .3  cases  polycythemia  was  found,  although  the  hemoglobin  in 
1  case  (3)  was  much  lower  in  comparison  with  the  number  of  red- 
blood  cells.  The  frequency  of  polycythemia  in  our  cases  of  appen- 
dicitis would  be  as  3  to  20,  or  15  per  cent.  In  the  remainder  the 
number  of  red  cells  was  normal  or  below  normal.  Leukocytosis  was 
found  in  13  cases,  or  in  65  per  cent,  and  in  1  case  leukopenia.  The 
frequent  occurrence  of  large  mononuclears  and  the  increase  in  tran- 
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sitionals  should  be  noted.  The  large  mononuclears  were  absent 
from  the  blood  only  in  three  cases  of  appendicitis. 

Chief  characteristic  for  appendicitis:  Large  mononuclears,  tran- 
sitionals,  and  leukocytosis. 

One  can  see  from  all  the  tables  that  there  is  a  relationship  and 
difference  in  the  blood  of  pyloric,  non-pyloric  and  duodenal  ulcers, 
and  appendicitis.  The  blood  in  non-pyloric  ulcer  is  related  to  the 
blood  of  duodenal  ulcer  so  far  as  erythrocytes,  lymphocytes,  eosino- 
philes,  and  transitionals  are  concerned,  but  differs  in  regard  to  the 
number  of  leukocytoes.  The  presence  of  leukocytosis  in  non-pyloric 
ulcer  makes  the  blood  in  this  condition  related  to  appendicitis. 
The  most  striking  difference  is  found  between  the  blood  of  pyloric 
ulcer  and  non-pyloric  and  duodenal  ulcers. 

The  difference  in  the  morphology  of  blood  led  us  to  construct 
types  of  blood-pictures  in  the  mentioned  conditions:  Pyloric, 
non-pyloric,  and  duodenal  types.  The  blood-picture  in  appendicitis, 
although  it  has  a  special  characteristic,  large  mononuclears,  which 
were  absent  from  the  blood  in  the  ulcers  of  stomach  and  duodenum, 
does  not  represent  a  special  type,  but  it  is  a  combination  of  types. 

The  accompanying  diagram  illustrates  what  is  meant  by  types 
and  by  combined  types:  Three  lines  are  drawn  from  points  of  the 
first  portion  of  the  duodenum,  pylorus,  and  lesser  curvature,  cardiac 
portion.  They  all  meet  at  a  point  of  the  appendix.  The  spaces 
between  the  lines  represent  the  combinations.  The  following 
combinations  are  therefore  possible  in  appendicitis:  duodenal, 
pyloric,  and  non-pyloric;  duodenal  and  pyloric;  pyloric  and  non- 
pyloric;  duodenal  and  non-pyloric. 

We  have  selected  of  the  many  the  following  four  cases  to  illus- 
trate the  value  of  blood-findings  as  interpreted  by  us  in  this  paper 
for  the  differential  diagnosis  of  the  conditions  discussed. 

Case  I. — A.  L.,  male,  aged  thirty-eight  years,  plumber.  Patient 
is  ailing  with  indigestion  and  severe  attacks  of  abdominal  pain  for 
the  last  fifteen  years.  Pain  starts  in  the  pit  of  the  stomach  and 
radiates  to  right  and  left  lumbar  regions.  He  wakens  at  night  on 
account  of  pain.  Pain  comes  on  from  two  to  four  hours  after  meals. 
His  pain  is  relieved  immediately  after  ingestion  of  food.  He  has 
never  vomited,  nor  has  he  noticed  blood  in  his  stools.  Has  never 
been  constipated.  Appetite  good.  Physical  examination:  great 
tenderness  to  right  at  navel,  none  in  the  appendicular  region. 

Gastric  analysis  on  fasting  stomach;  marked  microscopic  stag- 
nation on  one  examination,  absence  of  stagnation  on  a  second 
occasion. 

After  test  breakfast  obtained  10  c.c.  contents;  hyperacidity. 
X-ray  examination  showed  hypermotility  of  the  intestines. 

Patient  gave  a  clear  jMoynihan's  history;  hunger,  night  pain,  and 
late  pain.  Pylorospasm  (intermittent  stagnation),  frcfpiently 
found  in  duodenal  ulcer,  was  present. 
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X-ray  findings  were  also  in  favor  of  duodenal  ulcer.  Last,  hut 
not  least,  polycythemia  was  found  (Case  2,  Table  VI). 

Operation  by  Dr.  Peck  revealed  a  congested  appendix  and  bands 
around.    Xo  ulcer  in  the  duodenum  nor  in  the  stomach. 

The  blood-findings  did  not  correspond  to  the  duodenal  type. 
They  presented  a  combination  of  all  the  three  types:  polycythemia- 
duodenal  type,  relative  eosinophilia  (4  per  cent.),  pyloric,  and 
leukocytosis,  non-pyloric  type. 


P^/ortr  type 
Ji/'on-pi/lo/ic  tf/p  c 


Case  II. — K.  H.,  aged  twenty-five  years,  grocer,  was  seen  first 
August  7,  1913  Patient  complained  for  several  years  of  attacks  of 
spontaneous  pain  in  the  region  of  the  left  hypochondrium.  Pain 
is  at  times  sharp,  at  others  gnawing.  Lately  pain  comes  on  three 
to  four  hours  after  meals.  He  is  always  relieved  from  pain  after 
ingestion  of  food.  Never  had  pain  at  night.  Xo  vomiting.  On 
several  occasions  he  has  noticed  blood  in  his  stools,  and  at  one  time 
he  had  an  intestinal  hemorrhage  which  lasted  three  days.  Has 
been  alwavs  nervous. 
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Physical  Examiuaiion.  Great  tenderness  in  the  region  of  left 
hypochondrium.  (jastric  analysis  on  fasting  stomach;  20  c.c, 
bile-tinged.  After  test  breakfast,  140  c.c.  ^  olume  of  solids  much 
larger  than  volume  of  fluids.  Hyperchlorhydria.  Urine  negative. 
A'-rays  showed  a  residue  of  bismuth  at  the  pylorus  after  six  hours. 

Blood  (Case  18,  Table  VI)  showed  anemia  and  the  presence  of 
large  mononuclears. 

Patient  was  on  Lenhardz  diet  two  weeks  and  later  under  ulcer 
therapy.  He  improved  considerably  for  a  short  time,  but  in  Octo- 
ber he  began  to  vomit  repeatedly  and  in  November  he  again  had 
a  severe  intestinal  hemorrhage.  His  feces,  examined  several  times, 
gave  positive  reactions  with  guaiac. 

About  one  month  later,  after  ^eco^■ering  from  his  hemorrhages, 
he  was  referred  to  Roosevelt  Hospital  for  operation,  with  the 
diagnosis  of  gastric  ulcer.  The  operation,  which  was  performed  by 
Dr.  Peck,  did  not  reveal  any  ulcer  in  the  stomach  nor  in  the 
duodenum. 

The  blood  of  this  patient  was  examined  a  number  of  times. 
On  one  occasion  only  it  showed  5,100,000  after  he  had  vomited  for 
about  a  week  several  times  a  day.  The  smears  repeatedly  showed 
the  same  picture;  large  mononuclears,  absence  of  small  mononu- 
clears, and  scanty  eosinophilia. 

A  correct  diagnosis  could  ha\"e  been  made  in  this  case  if  the 
history  and  symptoms  and  signs  had  not  been  o^•erestimated  and 
blood-findings  underestimated.  The  blood  did  not  correspond  to 
any  of  the  chief  types,  but  presented  a  mixed  t\pe;  from  pyloric 
anemia,  absence  of  small  mononuclears,  and  scanty  eosinophiles, 
as  in  the  cases  of  the  non-pyloric  and  duodenal  groups.  Large 
mononuclears,  one  of  the  characteristics  of  appendicitis,  were 
present  in  the  blood. 

Ca.se  hi. — \V.  I).,  male,  aged  forty-three  years,  tailor,  was 
seen  first  August  20,  1913.  Five  years  ago  patient  began  to  have 
sharp,  cutting  pain  in  the  right  lumbar  region,  which  radiated  to 
the  left  of  the  abdomen,  chest,  and  back.  They  usually  lasted  from 
one-half  to  two  hours.  The  pain  never  came  on  at  night  or  in  late 
hours  after  ingestion  of  food.  The  pain  was  always  relieved  after 
meals.  For  the  last  two  years  the  pain  has  become  continuous. 
He  vomited  only  twice  since  his  present  illness  started.  Xe\er  had 
hemateniesis  or  melena.     Apjietite  fair.     Bowels  regular. 

Phy.siral  E.vawinuiiou.  Corneal  anesthesia.  Loss  of  pharyngeal 
reflexes.    Slight  tenderness  around  right  side.    \o  muscular  rigidity. 

Gastric  analysis:  No  stagnation  of  food.     Mild  hyperacidity. 

Feces:  No  occult  blood. 

Jf-ray  examination  negative. 

Operation  (Dr.  A.  A.  Berg)  revealed  a  double  ulcer  (duodenal 
and  gastric  at  lesser  curvature)  near  cardia.  It  was  difficult  to 
induce  the   surgeon    to    operate    upon    the    i)atient    for   duodenal 
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ulcer.  Except  hunger  pain  there  was  nothing  to  account  for  the 
(Hagnosis.  However  the  blood-picture  showed  the  full  duodenal 
type  with  leukocytosis,  which  was  present  in  all  the  cases  of  the 
non-pyloric  group. 

Case  I\'. — S.  M.,  aged  forty-seven  years;  tinsmith;  was  first 
seen  December  14,  1913.  Until  six  weeks  ago  he  was  perfectly 
well.  About  that  time  he  was  suddenly  seized  with  abdominal 
pain  and  constipation.  The  cramp-like  pains  came  on  every  five 
minutes.  Pain  was  not  relieved  after  taking  food.  He  has  never 
vomited.    Had  bleeding  piles.    Has  lost  in  flesh. 

Phiisical  Examinaiiun.  Tenderness  in  the  region  of  the  colon 
descendens.  Xo  tenderness  in  the  epigastric  region,  nor  elsewhere 
in  the  abdomen.  Digital,  rectal,  and  proctoscopic  examinations 
negative.  The  blood  (Case  4,  gastric  ulcer,  Table  H),  pointed  to 
the  non-pyloric  type.  The  introduction  of  the  stomach-tube  was 
refused  by  the  patient  first  and  allowed  later. 

Gastric  analysis  showed  stagnation  of  food  and  hyperacidity. 

A'-ray  examination  showed  a  bismuth  residue  after  nine  hours. 

The  history  of  the  patient  led  one  rather  to  suspect  malignancy 
of  the  sigmoid;  a  sudden  onset  of  attacks  of  abdominal  pain,  and 
constipation  with  localized  tenderness  in  lower  abdomen  to  the 
left  in  a  man  in  the  carcinomatous  age. 

Gastric  analysis  and  .r-ray  findings  pointed  strongly  to  pyloric 
obstruction  of  non-malignant  character. 

The  operation  (performed  by  Dr.  Peck)  revealed  an  indurated 
ulcer  at  the  lesser  cur\ature  two  inches  from  the  pylorus,  which 
was  found  to  be  patent.  It  is  evident  that  positiveness  was  obtained 
by  the  aid  of  blood-findings. 

We  have  purposely  refrained  from  the  discussion  of  the  diagnostic 
signs  and  symptoms  hitherto  known  in  these  conditions.  In  our 
hospital  and  private  practice  we  ha\e  of  course  followed  them, 
but  we  never  obtained  such  definite  indications  as  we  have  since 
we  have  made  careful  studies  of  the  l)lood  such  as  are  indicated 
above.  Of  course  the  history,  the  physical  examination  of  the 
abdomen,  the  analysis  of  the  gastric  contents  and  of  the  feces, 
and  finally  the  .r-ray  findings  give  valuable  data;  none  of  these, 
however,  seem  to  stand  in  definite  relation  to  the  site  and  character 
of  the  lesion  in  the  great  majority  of  cases.  The  blood-findings, 
on  the  other  hand,  seem  to  possess  such  a  relation,  much  as  the 
changes  in  mentality,  in  muscular  strength,  and  in  reflexes, 
bear  a  definite  and  localizing  significance  in  the  diseases  of  the 
nervous  system. 

Note. — In  Cases  17  and  IS  (Tables  HI  and  IV),  owing  to  our 
interpretations  of  blood-findings,  the  diagnosis  of  duodenal  ulcer 
and  appendicitis  was  correctly  made  and  with  these  diagnoses 
the  patients  were  referred  to  Dr.  Peck  for  operation. 
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MYOPATHY:    WITH  CLINICAL  RECORDS  OF  EIGHT  CASES 
COMPRISING   VARIOUS    TYPES. 

By  Thomas  J.  Orbisox,  ]\I.D., 

PBOFESSOR    OF    CLINICAL    THERAPEUTICS,    UNIVERSITY    OF    CALIFORNIA,     LOS   ANGELES 
MEDICAL  department;    MEMBER  OF    THE  PHILADELPHIA    NEUROLOGICAL  SOCIETY. 

The  myopathies  have  been  widely  discussed  of  late  years,  both 
abroad  and  in  America.  Last  year  the  study  of  this  subject  was 
stimulated  by  a  paper  by  William  G.  Spiller/  which  was  laid  before 
the  Xeuropathological  Section  of  the  International  Congress.  In 
it  he  discussed  the  relation  of  the  myopathies  and  the  classification 
of  the  various  types. 

The  present  paper  contains  clinical  records  of  eight  cases.  There 
are  no  postmortem  findings,  as  all  the  patients  are  alive.  In  one 
case  (Case  ^T)  there  are  biopsy  findings  which  reinforce  the  diag- 
nosis. 

The  results  of  a  study  of  these  cases  only  emphasize  the  meager 
benefits  that  may  be  claimed  for  any  method  of  treatment  that 
has  been  tried.  The  diagnosis  in  Case  VIII  is  tentative.  The 
condition  being  a  rare  one  and  the  symptoms  having  recurred 
after  a  remission  of  five  years,  it  must  needs  be  guarded  until 
further  developments  occur. 

Cases  I  and  II. — Atrophy  combined  with  pseudomuscular 
hypertrophy.  Referred  to  me  by  Dr.  Charles  L.  King,  of  Pasa- 
dena. 

Two  brothers,  G.  C,  aged  eleven  years,  and  J.  C,  aged  nine 
years. 

Family  History. — Both  parents  are  alive  and  healthy.  There 
is  no  history  of  similar  disease  on  either  side  of  the  family.  There 
are  four  other  children  (three  girls  and  one  boy),  all  of  whom  are 
thus  far  normal;  one  boy  is  aged  thirteen  years,  one  girl  fourteen 
years,  one  girl  six  years,  and  one  girl  three  and  one-half  years. 

Case  I.— Corresponding  to  the  Werdnig-Hoft'mann  type. 

Previous  History. — G.  C,  aged  at  present  eleven  years  (seen 
first  in  1911;  last  time  in  1914).  All  during  his  intra-uterine  life 
his  mother's  health  was  bad;  she  suffered  with  asthma  and  was 
given  large  doses  of  strychnin  daily.  lie  was  born  at  terra,  but 
never  could  crawl.  The  first  attempt  at  locomotion  was  standing 
by  a  chair  and  pushing  it  ahead  of  him.  He  did  not  walk  alone 
until  about  two  and  one-third  years  of  age.  He  had  adenoids, 
which  were  removed.  He  was  circimicised.  As  a  baby  he  could 
never  sit  alone. 

Present  (\mdifion  (1911).  He  camiot  walk  or  run  like  other 
boys,  and  is  easily  pushed  over.    His  parents  say  that  his  condition 
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is  progressing  badly.    While  he  has  been  under  my  care  he  developed 
pneumonia,  from  which  he  reco^•ered. 


Fig.   1.— Case  I  (a). 


■"*^ 


Fig.  2.— Case  I  (b). 


Fig.  3.- — Case  I  (r). 


Physical  Examination.  Gait  is  waddling.  When  he  lies  prone 
and  attempts  to  arise  he  does  so  by  means  of  a  characteristic 
sequence  of  mechanical  acts  (see  Case  I,  Figs.  1  to  5). 
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Lordosis  is  present  to  a  noticeable  degree.    His  superior  maxillary 
and  palatine  arch  are  \-ery  high  and  his  teeth  present  irregularly. 


Fig.  4.— Case  I  (d). 


Fia.  5.— Case  I  (c). 


therefore  his  speech  is  affected  and  he  lisps  certain  sounds.  Also, 
his  specMvh  is  jjrocessional.  Tlis  ,sea|)ul;r  flare.  When  he  is  raised 
I'roni  the  ground  hy  nu  ans  of  hands  placed  in  his  axiilic  the  shoulders 
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are  pushed  as  high  as  his  ears  before  liis  feet  begin  to  leave  the 
ground. 

He  exhibits  inabiHty  to  flex  the  feet,  difficulty  in  flexing  either 
thigh,  difficulty  in  raising  erect  from  a  stooping  posture. 

The  calf  nniscles  api)ear  to  be  very  much  hypertrophicd.  They 
are  large  and  hard,  but  lack  strength  (see  photographs).  Keflexes: 
knee-jerks  absent. 

During  the  three  years  he  has  been  under  observation  his  condi- 
tion has  not  improved,  but  rather  decidedly  i)rogressed.  During 
that  time  the  calf  muscles  have  increased  in  circumference  4  cm., 
whereas  the  thighs  have  decreased  2  cm.  The  progress  of  his 
disease  has  left  him  almost  helpless  (1914). 


Case  I.  Caso  11. 

Fig.  6. — Note  double  foot-drop. 


Case  II. — P.sruclomu.srnhtr  hypcrirophii  of  flir  Duchcnnc  type  of 
dystrophy. 

J.  C,  aged  eight  years  (seen  first  in  1011;  last  time  in  1014). 

Previous  History.  He  had  three  or  four  "spasms"  while  teething, 
but  none  since.    While  he  was  under  mv  care  he,  with  his  similarly 
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aflflicted  brother,  developed  pneumonitis.  It  was  considered 
quite  a  triumph  to  have  them  both  recover.  Almost  their  sole 
medication  during  this  infection  was  quinin  in  suitable  doses. 

Present  Condition.  He  cannot  run  quite  like  other  children.  It 
is  especially  difficult  for  him  to  ascend  steps,  except  with  assistance. 
His  ability  to  play  and  get  about  is  much  better  than  his  brother's, 
but  his  gait  is  waddling. 


Case  II. 


Fig, 


rhijsical  Examination.  His  general  nuiscular  development 
looks  excellent  (see  i)hot()graph),  l)ut  he  stumbles  easily  and  cannot 
Hex  his  thighs  effectively.  He  can  flex  his  feet.  \Viu>n  he  arises 
from  the  prone  position  the  act  is  accomplished  nuicli  more  easily 
by  him  than  by  his  brother.  Since  he  was  first  seen  (1911)  his 
condition  has  not  progressed  iiearly  so  rn])idly  or  to  such  a  marked 
extent  asjiis  brother's. 
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Case  III. — Infantile  dystrophy. 

D.  P.,  aged  twenty-eight  months,  .seen  hi  my  ser^•ice  at  the 
Children's  Hospital. 

Family  History.  Father  died  of  tuberculosis.  Mother  has  liad 
malaria,  but  is  now  in  good  healtli.  Xo  other  members  of  the 
family  are  affected  like  the  patient. 

Previous  History.  She  was  born  at  full  term  and  without  instru- 
ments. Her  health  has  been  good.  When  she  began  to  crawl  she 
seemed  strong  and  active,  but  it  was  noticed  that  she  was  stronger 
in  the  right  leg  than  in  the  left.  She  did  not  walk  until  she  was 
fifteen  months  old,  and  for  a  time  she  walked  very  well. 


Fig.  8.— Case  III. 


Present  History.  For  the  last  two  months  she  has  becorne 
weaker  steadily.    This  shows  itself  especially  in  her  locomotion. 

Physical  Examination.  The  child  is  apparently  well  nourished 
and  her  musculature  looks  above  rather  than  below  the  normal. 
But,  whereas  the  anterior  portions  of  her  thighs,  for  example,  look 
large  and  strong,  a  firm  grasp  reveals  in  reality  a  soft,  flabby  struc- 
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ture.  The  calf  muscles  are  similarly  deceptive.  The  dorsal  muscles 
are  weak  and  the  child  stands  in  the  position  of  lordosis.  Her  gait 
is  a  succession  of  weak  efl'orts  and  she  will  fall  unless  assisted.  The 
muscles  of  the  arm  and  shoulder  are  c^uite  strong.  The  joints  of 
the  ankles,  knees,  and  wTists  are  extremely  pliable.  Reflexes:  The 
knee-jerks  are  present  but  sluggish. 


Fui.  9.— Ca.^e  IV. 


Case  IV. — Myoixitlu/  com  lug  on  in  adnlf  lijt\  ri'indininc/  .v/a- 
tiunary  after  a  period  of  progression. 

Mrs.  H.  W.,  aged  thirty-eight  years.  Colored.  Seen  in  my  service 
at  the  l)is])ensary  of  the  Cniversity  of  California,  Los  Angeles 
Medical   Department. 

Fdinili/  IThstorii.  Father  is  alive  and  healtlix.  Mother  died  of 
nej)hritis.  They  had  seventeen  children;  of  these  nine  lived. 
Eight  died  in  earl\'  childhood  (i)atient  did  not  know  if  an>"  of  them 
exhil)ited  symjjtoms  of  nniscular  d.\stroph\). 

Prcrions  Hisiory.  T\])hoid  i)neninonia  at  al)out  (>ight  years  of 
age,  otherwise  she  has  i)cen  h(>alth\.  She  sa\  s  that  slu>  could  run 
and  jump  much  better  than  most  girls.  Sh(>  has  Ixhmi  married 
twice,  but  was  nexcr  pregnant." 

'-'  .'Siiyf;<'sliiin  llli'tic  infect  jiiii. 
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Present  Condition.  About  seven  years  ago  she  noticed  a  begin- 
ning inability  to  run  fast.  Later  she  found  that  she  could  not  go 
up  stairs  as  easily  as  before.  Sill  later  her  })ack  l)ecame  weaker; 
she  could  not  lean  forward  without  taking  hold  of  her  own  knees; 
she  could  not  arise  from  a  prone  position  or  stoop  to  the  floor 
without  "climbing  up  her  own  legs." 

Phi/ftical  Examination.  Pupils  equal  and  react  normally.  Gait 
is  waddling.  Station  is  good.  Reflexes:  Knee-jerks  sluggish; 
ankle-jerks  absent.     Xo  Babinski.     Sensation  intact. 

The  leg  muscles  looked  very  strong,  but  she  exhibited  difficulty 
in  flexing  the  thighs  against  pressure.  There  was  marked  lordosis 
(see  photograph). 

Since  seeing  her  first  the  condition  has  not  progressed  and  she 
thinks  it  has  remained  stationary  for  over  a  year. 

Case  V. — Progressive  atrophy  of  the  shoulder  girdle,  dor-sal, 
thoracic,  and  thigh  muscles,  with  true  hypertrophi/  of  the  calf  muscles. 

X,  aged  twenty-four  years.  Referred  by  Dr.  A.  S.  Lobingier 
and  seen  in  consultation  with  him  and  Dr.  Harvey  Cushing. 

Family  History.    No  evidence  of  a  similar  disease  in  his  family. 

Previous  History.  Has  always  been  well  except  for  the  present 
trouble. 

Present  Condition.  This  began  in  early  adult  life  and  has 
steadily  progressed  until  he  is  now  unable  to  walk,  except  in  the 
most  grotesque  and  seemingly  impossible  manner,  because  of  the 
extensive  involvement  of  the  lower  dorsal  and  thigh  muscles.  There 
has  been  no  pain  or  discomfort  in  the  muscles  themselves. 

When  he  walks  he  cannot  move  forward  in  the  direction  in  which 
he  seems  to  be  facing,  but  is  forced  to  walk  to  his  destination  side- 
wise  and  with  a  succession  of  spasmodic  movements  of  his  legs 
which  would  be  absolutely  impossible  for  him,  except  that  necessity 
has  forced  him  to  learn  them  because  of  the  gradual  loss  of  one 
set  of  nmscles  after  another  and  their  adoption  has  been  a  forced 
selection.  His  condition  is  truly  pitiable  and  especially  so  as  he 
has  lately  married.  His  only  possible  mode  of  getting  about  is 
l)y  wheel  chair.    We  stn)ngly  advised  him  against  having  children. 

Case  \T. — Progressive  atrophy,  beginning  in  the  trapezius. 

W.  M.,  aged  twenty  years;  machinist.  Referred  to  me  by  Dr. 
Maclverras,  of  Sierre  Madre,  (California. 

Family  History.    Both  parents  are  alive  and  in  good  health. 

Previous  History.  He  had  measles  when  a  young  child,  other- 
wise his  health  has  been  exceptionally  good.  Five  years  ago  he 
began  to  work  in  a  machine  shop  and  did  not  notice  any  abnor- 
mality up  to  two  years  ago.  In  his  work  he  has  carried  heavy 
weights. 

Present  Condition.  Aljout  two  years  ago  he  began  to  experience 
momentary  sjiasm  in  the  muscles  of  the  right  side  of  his  neck, 
which  at  times  were  severe  enough  to  draw  his  head  to  that  side. 
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They  would  come  on  at  irregular  intervals,  at  times  daily  for 
many  days.  At  present  this  will  occur  only  occasionally  and  with 
long  intervals  between  spasms.  He  began  to  notice  that  the  right 
shoulder  was  lower  than  the  left  at  about  the  same  time  that  the 
spasms  began.    At  present  the  spasms  are  very  mild. 


Fig.  10.— Case  VI. 


There  has  been  no  pain  or  tenderness  in  the  affected  muscles,  but 
he  has  been  conscious  of  a  tired  ache  in  them  that  has  been  fairly 
constant  for  some  time.  The  wasting  has  been  progressive  and 
has  not  affected  the  strength  of  any  other  muscles  than  the  traj)e- 
zius  and  the  clavicular  branch  of  the  sternocleidomastoid  (the 
affected  muscles)  (see  photograph,  Case  VI).  The  affected  muscles 
feel  putty-like  under  the  fingers. 

The  treatment  in  this  case  was  the  ajj^jlication  of  the  faradic 
current  daily  through  a  period  of  six  weeks.  The  effect  of  this 
treatment  was  beneficial  as  far  as  the  subjective  symptoms  of 
tiredness  and  aching  were  concerned.  There  was  some  real  filling 
out  of  the  scapular  and  adjoining  muscles,  upon  which  extra  strain 
was  placed  because  of  the  impotence  of  the  trapezius. 

A  biopsy  was  performed;  the  jiortion  of  the  trapezius  examined 
showed  the  typical  proliferation  of  nuclei  in  the  muscle  fibers, 
with  disease  of  the  muscle  fibers  and  surrounding  tissue. 

Case  VII. — Progressive  neurotic  nnisrular  atrophy. 

J.  S.,  aged  fifty-six  years.    Referred  to  me  by  Dr.  C.  11.  Lowell. 

Famihi  llistorif.  Both  ])arents  and  all  their  eight  children  are 
gouty.     None  of  them  show  a  condition  similar  to  the  p;tti(Mit. 
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Previous  History,  Up  to  four  months  ago  lie  was  in  good  health. 
In  July,  1913,  he  was  in  a  serious  railroad  WTeck,  but  did  not 
exhibit  any  nervous  symptoms  for  five  months. 

Present  Conditkm.  In  November,  1913,  his  leg  muscles  began 
to  become  stiff,  tender,  and  weak.  He  began  with  difficulty  in 
flexing  his  thighs,  as  in  ascending  steps.  Later  he  began  to  stumble, 
due  to  difficulty  in  flexing  his  feet.  He  stubs  his  toes  frequently 
and  almost  falls.  Once  he  caught  his  right  toe  back  of  his  left 
ankle  and  nearlv  fell. 


Fig.  11.— Case  VII. 


Lately  his  locomotion  has  been  greatly  interfered  with  because 
of  intense  fatiguability  in  the  legs,  almost  identical  with  that  of 
intermittent  claudication.  The  right  arm  has  begun  to  be  affected, 
and  he  is  now  unable  to  raise  his  hand  above  his  head  or  place  it 
at  the  back  of  his  neck.  He  cannot  use  his  fingers  as  in  the  act  of 
buttoning.  When  he  walks  he  drags  his  right  leg  more  than  his 
left,  though  his  left  is  very  weak  also.  His  weight  has  decreased 
rapidly. 

Physical  Examination.  Pupils  equal  and  react  normally  to  light, 
and  in  accommodation.  The  tongue  is  protruded  well  but  slightly 
to  the  right;  it  shows  no  tremors. 
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There  is  no  tremor  of  the  face.  Lightning-Hke  fibrillary  tremors 
are  noted  in  the  arms,  thorax,  and  legs.  His  grip  is  good  in  both 
hands,  but  relaxes  soon. 

Station  is  unsteady  with  eyes  open  or  closed. 

The  thighs  are  wasted  and  the  flexor  muscles  most  affected. 

The  feet  cannot  be  forced  beyond  the  walking  angle. 


Fig.   12.— Case  VII. 


The  calf  muscles  arc  tense  and  contracted,  and  gi\c  the  sensa- 
tion of  being  hard  and  indurated  to  the  i)alpating  hand. 

Reflexes  exaggerated.  Tai)ping  o\er  tlic  muscles  causes  them 
to  jerk. 

When  the  patient  lies  prone  and  the  left  leg  raised,  he  experiences 
sudden  cramp-hke  i)ain  in  the  dcej)  flexors  of  the  upper  thigh. 

This  case  seems  to  correspond  to  the  neurotic  tyjH'  of  progressive 
nuiscular  atroj)hy  as  described  by  J.  llofi'man  in  Die  J)cNt<s'c/ic 
Klinilc. 

Case  VHI. — Mi/n.fflirnia,  r.tpcciallif  of  cxtm-ornldr  niihtclfft. 

R.  P.  S.,  aged  thirty-two  years;  married.  Referred  to  me  by 
Dr.  Lewis  Thorpe. 

Familif  Ili.stori/.  His  father  died  when  the  patient  was  six 
months  old,  after  an  ()|)eration  for  cancer.  His  mother  is  alive  and 
licaltliN".     X(t  other  members  of  the  famib  are  aHlieted  as  he  is. 


orbison:  myopathy  5(U 

Prcvioui;  llidory.  He  has  always  been  liealthy  and  athletic, 
except  that  five  years  ago  he  had  a  right  hyperphoria  lasting  fi\e 
months.  At  that  time  he  was  under  the  care  of  Dr.  Lewis  Thorpe, 
an  oculist.  After  a  trip  to  the  mountains  this  condition  seemed  to 
disappear.    There  were  no  accompanying  symptoms. 

In  ]May,  1913,  he  was  infected  with  gonorrhea  and  was  discharged 
cured  in  six  months  (see  below). 

In  August,  1913,  he  began  to  notice  a  disturbance  of  vision  wlien 
he  looked  to  the  left.  This  was  a  temporary  dijjlopia.  In  December 
following  he  noticed  that  in  addition  to  this  the  left  eyelid  would 
droop  and  the  left  eye-ball  showed  a  tendency  to  look  downward 
and  outward;  this  came  on  within  forty-eight  hours.  Both  eyes 
were  more  or  less  similarly  affected,  but  the  left  one  more  than 
the  right.  He  then  went  on  a  two  months'  trip,  as  he  had  become 
\ery  weak  and  nervous.  For  a  time  he  experienced  various  sensory 
disturbances,  for  example,  numbness  and  stiflFness  in  the  face, 
head,  arms,  and  legs.  There  was  no  headache,  nausea,  or  vomiting, 
nor  has  there  been  at  any  time  since. 

In  February,  1914,  the  disturbance  of  vision  became  worse, 
due  to  progressive  weakness  in  the  extra-ocular  muscles,  especially 
the  right  external  rectus,  both  internal  recti,  both  superior  recti, 
and  left  levatory  palpebne  superioris.  The  right  levator  palpebra' 
superioris  was  afiected,  but  to  a  lesser  degree.  His  symptoms  are 
decidedly  aggravated  after  any  excitement. 

In  addition  to  the  myasthenic  condition  of  the  extra-ocular 
muscles  he  complains  of  fatiguability  that  is  more  or  less  general. 
This  does  not  show  itself  in  any  speech  disturbance  or  marked 
weakness  in  any  one  set  of  muscles,  and  it  is  not  constant,  although 
he  never  feels  the  normal  capacity. 

Phifscal  Examination.  Pupils  are  equal  and  react  to  light  and 
in  accommodation;  convergence  is  impossible  for  him.  ^\hen 
asked  to  fix  a  line  he  will  see  one  end  of  it  bent  downward,  ("on- 
tinuing  to  fix  it  will  result  in  the  ability  to  do  so.  He  can  over- 
come the  diplopia  by  an  effort.  The  excursions  of  the  eyes  vary 
at  difterent  times.  The  excursion  of  the  eyes  in  conjugate  move- 
ments is  not  the  same  Tfor  each  eye)  as  when  they  are  tested 
separately.  For  exami)le,  when  both  eyes  are  moved  together  the 
unequal  pull  on  the  muscles  is  not  apparent;  when  they  look 
to  the  left  the  external  rectus  does  not  pull  the  left  eye  outward 
to  the  same  extent  as  when  the  left  eye  is  abducted  alone,  and  as 
it  would  do  if  the  nerve  to  the  left  internal  muscles  was  paralyzed. 
Similar  difierences  are  noted  in  other  movenn'uts.  This  point  was 
considered  to  be  of  sufficient  diagno.stic  importance  to  help  rule 
out  nuclear  and  neural  involvement  and  to  enable  one  to  locate 
the  disease  in  the  muscles.  The  picture  is  a  ditterent  one  from 
ophthalmoplegia  externa  due  to  sy{)hilis  or  neoplasm. 
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Ptosis  is  noted  on  both  sides  but  more  pronounced  on  the  left. 
The  extent  of  ptosis  on  both  sides  varies  from  time  to  time  and  at 
times  is  scarcely  noticeable. 

Although  he  complained  of  fugacious  feelings  of  stiffness  and 
numbness  in  the  face  it  was  not  possible  to  discover  any  disturb- 
ance of  function  in  the  distribution  of  the  facial  or  trigeminus 
on  either  side.  Station  and  gait  are  good.  Reflexes:  biceps,  knee, 
and  Achilles-jerks  are  somewhat  exaggerated.    There  is  no  Babinski. 

Heart  and  lungs  are  normal.    Blood-pressure  is  125  systolic. 

The  eye  examination  (by  Dr.  Lewis  Thorpe)  showed  normal 
fundi. 

An  instructive  feature  of  the  examination  of  the  color  fields  is 
that  the  first  two  examinations  showed  some  interlacing  and  did 
not  conform  to  each  other.  The  third  one  was  normal.  The  reason 
for  this  was  that  he  was  overanxious  to  obey  instructions,  and, 
until  this  was  discovered  and  corrected,  he  gave  faulty  answers. 

Repeated  examinations  seem  to  be  essential. 

Laboratory  examinations  (by  Drs.  Brem  and  Zeiler) :  Wasser- 
mann  (blood  and  spinal  fluid)  negative.  Von  Pirquet  skin  test 
for  tubercle  bacilli  negative.  Noguchi  luetin  test  negative.  Com- 
plement-fixation test  for  gonorrhea  positive. 

Li  this  connection  it  is  to  be  remembered  that  his  first  myas- 
thenic attack  was  nearly  five  years  previous  to  the  gonorrheal 
infection.  Whether  the  presence  of  a  toxic  focus  that  is  surely 
active  is  sufficient  to  have  a  determining  effect  upon  the  recurrence 
of  the  myasthenia  remains  to  be  seen.  Neoplasms,  nuclear  disease, 
and  the  various  forms  of  encephalitis  and  meningo-encephalitis 
seem  to  have  been  eliminated.  The  same  is  true  of  tuberculosis 
and  syphilis  of  the  central  ner\ous  system.  Therefore  a  tentative 
diagnosis  was  made  of  myasthenia  of  the  extra-ocular  muscles  with 
a  less-marked  general  involvement.  ^lyasthenia  gravis  pseudo- 
])aralytica  may  be  the  final  diagnosis.  The  dominant  symptom  is 
the  ready  fatiguability  of  the  extra-occular  musculature.  The 
condition  is  progressing  unfavorably. 

The  treatment  in  this  case  is  the  exhibition  of  thymus  gland, 
strychnin,  and  electricity. 

SuMMAHV.  Case  I\'  is  the  only  instance  known  to  the  writer 
of  myopathy  in  a  colored  person.  In  this  case  there  has  been  an 
arrest  of  the  condition  for  over  a  year. 

The  clcctriciil  reactions  in  exery  case  were  a  \(Ty  nnich  dcliiyed 
response  to  the  faradic  interrni)ted  current  in  the  alVected  muscles. 

Two  of  these  cases  were  brothers,  but  in  no  other  case  was  the 
familial  element  i)resent.  In  none  of  them  was  there  a  history  of 
heredity.  The  exhibition  of  electricitx  was  distinctlx"  beneficial 
in  at  least  one  case  (Case  W). 

Little  or  nothing  that  was  elicited  in  these  cases  could  be  con- 
sidered in  the  light  of  an  etiological  factor  except  nnisele  strain  in 
Case  \T  and  general  exposure  in  Case  VIL 
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THE   USE    OF   PITUITARY   EXTRACT   IN    THE    CONTROL 

OF    SOME    OF    THE    ASSOCIATED    SYMPTOMS    OF 

PNEUMONIA   WHICH    FAVOR    HYPOTENSION. 

By  a.  Alexaxdek  Howell,  !M.I)., 

ASSISTANT    INSTRUCTOR    OF    MEDICINE,   UNIVERSITY    OF    PENNSYLVANIA. 

The  emphasis  in  the  therapeutic  use  of  pituitery  extract  in 
pneumonia  has,  thus  far,  been  chiefly  laid  on  its  marked  stinudatin^ 
effect  on  the  circuhition  and  in  the  enthusiasm  engendered  by  this 
discovery,  other  effects  favorable  in  certain  emergencies  of  pneu- 
monia have  been  overlooked  or  remained  unmentioned. 

With  our  present  knowledge  as  to  the  significance  of  the  blood- 
pressure  in  pneumonia  every  factor  bearing  on  this  phase  of  the 
question  deserves  close  attention.  While  it  is  true  that  all  depres- 
sion of  blood-pressure  in  pneumonia  can  be  traced  to  the  effect 
of  the  pneumonic  toxin  directly  or  indirectly  on  the  circulation, 
yet  much  can  be  gained  from  an  analysis  of  the  way  in  which  various 
factors  affecting  the  course  of  the  disease  in  this  way  act.  As 
examples  of  factors  acting  unfavorably  in  a  general  way,  lack  of 
fresh  air,  improper  or  insufficient  nourishment,  excessive  cough, 
pain,  loss  of  sleep,  etc.,  may  be  mentioned.  Without  minimizing 
the  importance  of  such  factors,  should,  however,  factors  jiresent 
themselves  which  in  addition  to  their  general  capacity  for  harm 
manifest  a  specific  action  on  the  circulation,  our  interest  should  be 
doubly  aroused.  It  is  to  two  such  conditions  at  times  associated 
with  pneumonia,  tympanitic  distention  and  diarrhea,  that  we  desire 
to  call  attention. 

Tympanitic  distention  presents  a  comparatively  simple  problem. 
The  circulation  is  hampered  in  a  twofold  way.  The  diaphragm  is 
forced  upward  so  that  not  only  does  the  capacity  of  the  chest  at 
rest  suffer,  but  its  active  capacity  is  curtailed  through  inal)ility 
of  the  diaphragm  to  descend  freely  on  inspiration.  This  results 
in  impaired  oxygenation  of  the  blood,  a  lack  which  is  magnified 
by  the  added  demands  of  the  increased  efi'ort  in  breathing.  The 
heart,  in  turn,  nourished  by  this  oxygen-poor  blood,  is  less  able 
to  perform  its  task  and  is  further  hindered  by  the  crowding  and 
change  of  position  to  which  it  is  subjected. 

The  cause  of  the  distention  is  a  more  or  less  complete  paresis 
of  the  intestine,  toxic  in  origin,  and  directly  dependent  on  the 
pneumonic  poison.  How  remedy  this  state  of  afl'airs?  The  course 
which  suggests  itself — reduce  the  dose  of  poison  })y  elimination — 
cannot  practically  be  followed  as  a  first  step.  The  reason  for  this 
is  obvious,  the  organs  to  which  we  must  turn,  the  lungs,  the  skin, 
the  bowels,  and  the  kidneys,  are  already  seriously  handicapped  or 
their  use  contra-indicated.     In  the  lungs  hampered,  as  described 
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above,  the  futility  of  hasty  respiratory  stimulation  is  apparent. 
The  skin  offers  no  hope  of  assistance,  as  relaxed  and  sweating 
states  must  be  avoided.  The  bowel,  the  seat  of  the  trouble,  we 
presume  would  not  j)resent  this  condition  had  eH'orts  already  directed 
to  its  support  have  a\ailed.  The  kidneys,  dependent  as  they  are 
on  some  degree  of  circulatory  efficiency,  must  be  discounted  as 
our  circulation  is  throttled  by  the  very  symptom  we  are  trying  to 
relieve.  Thus  it  seems  that  a  blank  wall  is  met,  and  it  is  for  this 
reason  that  we  justly  view  with  alarm  the  syndrome  of  weakened 
heart  sounds,  rapid,  compressible  pulse,  drooping  pressure,  dyspnea, 
restlessness,  scanty  urine,  constipation,  and  gas-distended  bowel. 

The  relief  of  the  tympanitic  distention,  all  will  agree,  is  here  the 
thing  above  all  to  be  sought.  Rather  relieve  the  distressing  symp- 
tom by  measures  directed  specially  toward  it  than  to  practice  a 
still  further  stimulation  of  a  collapsing  circulation.  When  the  con- 
dition is  marked  it  is  too  late  to  invoke  diet;  it  is  too  late  to  lessen 
toxicity.  These  questions  should  have  been  to  such  an  extent 
under  the  physician's  care  prior  to  the  onset  of  this  symptom, 
that  little  were  left  to  be  done  in  this  respect.  The  hope  of  successful 
emergence  from  the  dilemma  depends  upon  the  extent  to  which 
direct  measures  to  the  relief  of  this  tympanites  have  been  exhausted. 
It  is  not  our  purpose  to  speak  of  the  use  of  carminatives  by  mouth 
and  by  rectum,  supplemented  by  the  rectal  tube,  local  applications 
to  the  abdomen,  and  the  hypodermic  use  of  strychnin,  eserin,  etc., 
but  rather  of  a  single,  newer  therapeutic  agent  which  in  our 
experience  will  accomplish  the  desired  result  when  our  other  most 
trusted  measures  have  failed.  We  refer  to  the  extract  of  the  pos- 
terior lobe  of  the  pituitary  body.  This  as  obtainable  under  the 
trade  names  of  pituitrin,  hypophysin,  etc.,  ready  for  hypodermic 
use,  offers  no  technical  difficulties  in  its  administration. 

Its  stimulating  effect  on  the  intestinal  muscle,^  a  property  too 
often  overlooked,  is  now  called  upon.  There  is  nothing  bizarre  in 
this  action,  the  unstriped  muscle  of  the  intestine  is  simply  sharing 
this  effect  in  common  with  such  involuntary  muscle  as  that  of 
the  uterus  and  arterioles.  The  dose  of  1  c.c.  can  be  given  subcuta- 
neously  and  repeated  at  one,  two,  three,  or  more  hour  intervals 
as  the  need  arises.  In  the  graver  cases  more  is  to  be  feared  from 
a  persistence  of  distressing  symptoms  than  from  untoward  effects 
from  an  overdose.  The  preparation  has  been  shown  to  be  non- 
toxic, and  should  conditions  be  such  that  it  can  do  no  good  it  should 
certainly  do  no  harm.  When  administered  in  sufficient  dose  the 
effect  is  indeed  gratifying.  Where  no  passage  of  gas  is  obtained 
before  its  use,  such  pa.ssage  often  soon  takes  i)lace,  even  at  times 
to  the  extent  of  loud  and  repeated  flatus.    The  general  circulation 

'  Bell  aiui  Hicks,  British  .M.-.l.  .lour.,  Mar.-h  27,  1909;  T.  W.  H.irv.y,  M.-d.  Hop., 
March  21.  1914. 
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benefits  not  only  from  this  release,  but  is  itself  independently 
stimulated  and  toned  up.  Iiufeed,  one  must  not  lose  sight  of  the 
fact  that  this  circulatory  awakenin*;  may  ha^"e  carried  such 
pre\  iously  administered  remedies  as  eserin  and  strychnin  to  their 
goal  and  so  added  their  beneficial  though  tardy  efl'ect.  The  mental 
as  well  as  the  physical  condition  of  the  patient  quickly  responds, 
and  the  picture  from  one  of  desj)air  and  exhaustion  is  turned  to  one 
of  hope  and  comfort. 

Needless  to  say,  elimination  by  the  bowels,  kidneys,  and  lungs 
is  reestablished  in  a  favorable  case  and  the  underlying  cause  of 
the  trouble  is  relieved,  even  though  it  be  secondarily.  It  is  fair 
to  assume  that  no  procedure,  had  it  not  attacked  the  intestinal 
relaxation  with  equal  vigor,  would  have  prevailed.  The  greater 
effect  on  the  intestinal  musculature,  in  the  presence  of  tympanites, 
of  this  substance  than  that  obtainable  from  any  other  agent  is 
paralleled  by  its  similar  greater  action  on  the  arterioles  and  uterus. 
In  all  these  instances  its  effect  seems  to  be  the  most  beneficieiit 
when  the  need  is  the  greatest.  The  diuretic  action  of  pituitary 
extract  should  be  mentioned  in  passing.  Its  bearing  on  the  problem 
of  elimination  is  of  course  apparent. 

Diarrhea  in  pneumonia  presents  another  condition  in  which 
in  addition  to  its  general  exhausting  effect  on  the  system  it  singles 
out  the  circulation  and  lowers  blood-pressure  by  the  extraction  of 
fluid  from  the  circulating  blood.  The  problem  differs  from  that 
in  the  case  of  tympanites  in  that  up  to  a  certain  point  the  diarrhea 
may  be  considered  as  advantageous  in  the  exercise  of  the  eliminative 
function  of  the  bowel. 

It  must  be  decided  first,  therefore,  before  thought  is  given  to 
therapeusis,  whether  the  diarrhea  is  increasing  or  decreasing  the 
patient's  chance  of  recovery.  Our  chief  guide  here,  as  in  the  other 
emergencies  of  pneumonia,  must  be  a  study  of  the  state  of  the 
circulation.  When  it  can  be  shown  that  the  vigor  of  the  circulation 
is  lessening  it  would  seem  by  far  safer  to  assume  that  any  advantage 
accruing  from  the  continuance  of  diarrhea  will  be  more  than  over- 
balanced by  the  harm  it  may  work.  In  such  case  it  should  be 
controlled,  but  by  this  is  not  meant  a  near  stoppage  of  elimination 
by  this  route.  Provision  should  l)e  made  for  adequate  but  not 
excessive  bowel  movement. 

For  years  clinicians  have  realized  the  value  of  the  bowel  as  an 
aid  to  elimination  in  pneumonia,  but  while  advising  of  its  use  have 
cautioned  against  its  abuse.  The  present  discussion  does  not 
presume  to  add  anything  to  this  ad\ice,  but  simply  hopes  to  make 
its  application  more  simple  by  correlating  the  blood-pressure 
phenomena  and  elimination  by  bowel  in  such  a  way  that  an  instru- 
ment of  precision  may  be  brought  to  the  aid  of  our  only  too  often 
inadecjuate,  clinical  sense. 

The  diarrhea  may  be  a  true  eliminative  one  and  thus  compensa- 
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tory  to  the  action  of  the  kidneys.  It  may  be  irritative  as  the  result 
of  bacterial  and  other  changes  consequent  on  the  perverted  ahmen- 
tary  function  at  such  a  time  or  due  to  impro])er  feeding  or  medi- 
cation. It  may  also  be  a  true  relaxing  diarrhea  associated  with 
a  general  systemic  depression. 

In  the  first  instance  it  may  be  distinctly  helpful;  in  the  last 
decidedly  harmful,  and  in  the  intermediate  instance  either  helpful 
or  harmful,  depending  on  whether  the  gain  to  the  system  in  ridding 
itself  of  noxious  material  is  not  counterbalanced  by  an  excessive 
fluid  loss. 

While  it  can  be  stated  that  any  marked  diarrhea  will  lower  the 
blood-pressure  it  cannot  likewise  be  stated  that  such  fall  will 
invariably  work  harm  to  the  patient.  This  is  specially  true  during 
the  early  hours  of  the  disease  when  congestive  phenomena  are 
present  and  a  general  plethoric  condition  exists.  At  such  a  time 
free  catharsis  may  take  the  place  of  the  less  safe  use  of  such  depres- 
sants as  veratrum  viride  or  aconite. 

As  illustrative  of  this  fact  the  case  comes  to  mind  of  a  stout, 
middle-aged  man  recently  seen  who  early  in  the  course  of  pneu- 
monia showed  flushed  face,  overfilled  vessels,  rapid,  bounding,  and 
occasionally  irregular  pulse,  moderate  dyspnea  with  a  systolic 
pressure  of  ISO  mm.,  and  a  diastolic  pressure  of  110  mm.  A  course 
of  calomel,  followed  by  free  saline  catharsis,  resulted  in  a  fall  in 
systolic  pressure  of  20  mm.  and  in  diastolic  pressure  of  25.  mm., 
together  with  other  evidences  of  improved  circulatory  conditions. 
This  fall  must  not  be  considered  a  fall  from  but  a  fall  to  normal 
for  this  individual.  Later  also  if  the  blood  has  accumulated  in  the 
venous  side  of  the  circulation  and  the  right  heart  is  laboring  and 
blood-letting  is  indicated  free  catharsis  in  the  absence  of  this 
salutary  measure  would  seem  to  be  indicated.  In  this  event  what 
the  circulation  calls  for  is  depletion. 

When  the  primary  excitation  is  passed  and  the  toxins  of  the 
disease  are  about  to  manifest  their  depressant  effect  the  presence 
of  diarrhea  must  be  watched  with  distrust.  The  circulation  having 
subsided  from  its  first  reaction  to  the  invasion,  the  normal  (for  the 
j)articular  indi\'idual)  systolic,  disastolic,  and  pulse  })ressures 
should  be  ascertained  and  then  watched.-  The  pulse  blood-pressure 
ratio  should  be  followed  and  changes  in  the  ausculatory  sequences 
observed.^  Should  an  undue  looseness  of  the  bowels  then  exist 
in  the  presence  of  sphygniomanometric  evidence,  than  which  there 
is  none  earlier  of  lessening  circulatory  etticiency,  this  condition 
should  be  brought  under  control. 

Again  it  is  not  our  purpose  to  consider  tlic  usual  means  to  this 
end.      In   connection,   liowcA'cr,   with    what    has   been   said    of   the 

'  Nicholson,  Ameu.  .loun.  Med.  Sri.,  .Vpril,  1914. 

'  A.  A.  Howf'll,  .lour.  Amcr.  Med.  Assoc,  April  IS,  lit II. 
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action  of  pituitary  extract  on  the  intestine  it  is  an  interesting 
question  to  decide  whether  or  not  its  administration  is  contra- 
indicated  by  the  presence  of  diarriiea.  I  feel  that  it  is  not.  While 
it  has  undoubtedly  a  stimulating  action  on  the  intestine,  this  will 
not  unduly  manifest  itself  in  the  face  of  an  already  existing  motor 
excitation.  Xor  does  its  introduction  into  the  system  entail  a 
further  pouring  of  fluid  into  the  intestine;  quite  the  reverse  should 
be  the  case,  through  the  improvement  of  vascular  and  general 
tone.  The  exhibition  then  of  pituitary  extract,  if  it  is  indicated 
for  circulatory  reasons,  is  not  contra-indicated  by  the  presence  of 
diarrhea.  When  a  satisfactory  bowel  condition  has  been  reestab- 
lished special  care  should  be  exercised  in  the  nourishment  of  the 
patient  and  provision  made  for  as  free  elimination  as  possible 
through  the  kidneys. 

It  is  not  essential  to  the  value  of  the  action  of  pituitary  extract 
whether  it  be  considered  as  a  true  internal  secretion  or  not.  Suffice 
it  to  say  that  in  the  posterior  lobe  of  the  pituitary  body  an  adren- 
alin-like ])rinciple  is  contained  which,  due  to  its  special  organic 
structure,  produces  and  maintains  rises  in  blood-pressure  better 
than  does  adrenahn,  and  therefore  is  more  reliable  in  conditions 
of  circulatory  collapse  than  is  adrenalin.  Also  in  addition  to  this 
action  its  selective  action  on  involuntary  muscle  as  a  whole  should 
not  be  overlooked,  and  more  especially  in  the  present  connection 
its  stimulating  action  on  the  intestinal  musculature. 


THE    TRAUMATIC    NEUROSIS. 
By  Dr.  Tom  A.  Williams,  M.B.,  CM.  (Edin.), 

rORRESPONDING    MEMBER,    SOCIETIES    OF    NEUROLOGY    AND    PSYCHOLOGY,    PARIS, 
ETC.;    NEUROLOGIST   TO    EPIPHANY    DISPENSARY,    WASHINGTON,    D.    C. 

Physiological  Fuxdamentals.  Traumatic  neurosis  is  a  com- 
plete misnomer;  the  condition  is  psychogenetic,  therefore  it  is  not 
neural;  and  the  trauma  is  not  physical.  An  injury  in  itself  cannot 
cause  a  "neurosis,"  meaning  a  psychosis.  This  condition  occurs 
only  when  the  patient  broods  over  the  injury  and  imagines  that  he 
is  a  very  sick  person.  To  represent  to  oneself  feelingly  a  disease 
is  to  make  oneself  feel  very  sick,  even  although  the  disease  one 
conceives  may  not  itself  be  manifested  with  verisimilitude.  The 
patient  then,  having  the  idea  that  he  is  sick,  acts  so  and  feels  so; 
so  that  after  a  while  he  actually  is  sick. 

This  is  on  account  of  the  fact  that  the  idea  of  pain  is  capable  of 
arousing  the  concomitants  of  pain,  namely,  depression  of  vegeta- 
tive functions.     This  occurs  because  of  the  emotional  reactions 
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inseparable  from  the  concepts  which  experience  has  associated  with 
them.  The  situation  is  merely  that  of  the  dog  in  which  Pawlow, 
during  his  experiments,  suppressed  the  flow  of  gastric  juice  by 
merely  showing  a  whip.  It  is  a  "conditioning"  of  a  reflex,  and  is 
feasible  with  any  dog. 

This  fact  makes  manifest  how  erroneous  is  the  common  opinion 
that  the  "conditioning"  of  aft'ective  reactions  in  a  morbid  fashion 
requires  previous  morbidity  for  its  accomplishment.  This  is  usually 
stated  in  the  formula  that  traumatic  neurosis  occurs  only  in  the 
predisposed.  The  real  factor  in  its  induction  is  the  momentum  of 
the  conditioning  stimulus.  A  homelv  illustration  is  that  used  by 
the  penetrating  dramatist  Augustus  Thomas,  in  The  Harvest  Moon, 
where  he  makes  a  hard-headed  lawyer,  against  his  will,  the  victim 
of  the  suggestion  that  he  is  dangerously  ill. 

Of  course  it  should  be  obvious  that  the  patient,  although  a 
victim  of  imagination,  may  become  really  ill  physically;  just  as 
it  is  obvious  that  Pawlow's  dog,  a  mere  victim  of  imagination,  is  ill 
therewith  to  the  extent  of  an  incapacity  to  secrete  gastric  juice, 
which  means  very  ill  indeed.  Indeed,  psychogenetic  physical  illness 
of  this  kind  may  reach  such  a  degree  as  to  cause  death,  as  has  been 
experimentally  shown  by  Crile  and  others. 

Furthermore,  if  the  reactions  have  gone  too  far  the  removal  of 
the  cause  will  not  save  the  life  of  the  animal.  Short  of  death, 
secondary  organic  changes  may  occur,  so  that  recovery  will  be 
incomplete. 

But  even  when  the  stimuli  are  insufficient  to  produce  organic 
changes  the  cure  of  the  subject  demands  more  than  a  mere  material 
removal  of  them,  for  the  stimuli  live  in  memory,  where  they  have 
become  associated  with  many  elements  of  the  environment;  so 
that  the  cause  is  not  really  removed  until  a  complete  reconditioning 
is  efl'ected  of  all  the  associational  reactions  which  have  gathered 
around  the  initial  dread-bringing  circumstance. 

For  instance  a  tachycardia  produced  by  fear,  if  long  continued, 
should  not  be  less  injurious  to  the  heart  and  bloodvessels  than  is 
excessive  athletics;  an  outpouring  of  an  excess  t)f  substances  from 
the  adrenals  should  just  as  likely  produce  vessel  sclerosis  or  exhaust 
the  gland  when  it  is  the  result  of  chronic  anxiety  as  when  it  is  due  to 
a  ])hysioI()gical  stimulus  of  more  direct  kind;  a  dyspepsia  or  chronic 
C()nstii)ation  is  just  as  likely  to  lead  to  mahnitrition  and  toxemia 
when  it  is  the  result  of  mental  depression  as  when  it  is  due  to  sluggish 
habits  or  some  disease. 

The  mechanism  by  which  the  modification  of  reaction  occurs  is 
usually  that  of  suggestion.  Tiie  dog  which  secretes  gastric  juice 
when  it  hears  a  Ix'Il  does  so  because  of  the  suggestion  that  meat  will 
l)e  jiresented  him  forthwith.  It  does  not  know  why  a  bell  brings 
meat;  it  mistakes  it  for  a  reaction  of  cause  and  eft'ect,  like  that  of 
a   wetting  when   it  enters  the  water.     The  j)rocess  is  not  one  of 
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genuine  reasoning.  The  person  who  is  hypocht)ndriacal  after  an 
accident  has  as  Httle  reason  in  calhng  accident  cause  and  neurosis 
effect  as  has  the  dog  in  l)ehe\iiig  hell  cause  and  meat  effect.  It  is 
behef  witiiout  proper  ratiocination,  received  hHndl\ ,  credulously, 
from  someone  else  without  criticism;  that  is,  by  suggestion.  This 
is,  unfortunately,  the  commonest  method  by  which  opinions  are 
acquired  by  human  beings.  Indeed  the  vast  majority  acquire  their 
beliefs  in  no  other  way;  and  only  a  few  scientists  and  still  fewer 
superior  minds  have  eliminated  this  manner  of  appraising  the 
facts  they  encounter.  It  is  small  wonder  then  that  the  conditioning 
of  reactions  becomes  morbid  so  easily,  for  we  find  morbidity  all 
around.  It  is  often  dramatically  impressive  and  frequently  comes 
home  to  us  by  association  with  the  deepest  affections.  Hysteria, 
then,  which  is  merely  the  "effects  of  suggestions  when  these  cause 
disease,"  is  necessarily  very  widespread,  and  the  circumstances  that 
give  rise  to  it  and  the  forms  that  it  takes  are  proportional  to  their 
impressiveness,  which  means  suggestive  power,  and  in  accordance 
with  fashion  and  the  Zeitgeist  of  the  country  and  time. 

The  mechanism  is  always  the  same,  and  the  victim  is  not  aware  of 
the  systems  of  ideas  and  associated  affects  which  constitute  his 
psychosis. 

The  Induction  of  Suggestion  Psychoses.  The  Emotional 
Consequences.  Cases  and  Discussions.  In  the  gross  these  are 
most  clearly  manifest  in  what  our  attitude  of  detachment  easily 
enables  us  to  label  the  superstitions  of  alien  peoples.  Thus  the 
sufferings  induced  by  the  "gnawing  fox"  of  the  Japanese  are  made 
possible  only  by  a  deeply  rooted  belief  in  its  existence.  For  example, 
a  woman  after  labor  declared  she  felt  the  "fox  coming,"  this  was 
her  interpretation  of  the  after-pains  she  felt.  The  great  parade  by 
the  neighbors  in  attempting  to  pre\ent  the  fox's  attack  only  rein- 
forced the  patient's  apprehension,  and  soon  a  horrible  convulsion 
signalized  her  seizure  by  the  fox.  Terror  and  convulsions  held 
her  until-  the  exerciser  was  called.  He  declared  that  the  fox  would 
leave  her  at  four  o'oclock  the  next  day  provided  certain  offerings  were 
placed  on  a  certain  tomb  for  it  to  eat.  This  simple  suggestion  caused 
her  to  dismiss  her  terror  suddenly  at  the  hour  designated.  The 
crudeness  of  the  mechanism  in  the  case  of  this  ignorant  peasant  need 
not  make  us  smile,  for  our  Western  case  is  very  little  better,  as  the 
following  illustration  shows: 

It  is  the  familiar  case  of  an  incapacitated  railroad  employee  to 
whom  we  were  called  to  determine  whether  or  not  there  was  organic 
disease  of  the  nervous  system.  The  fact  that  there  was  not  is  shown 
elsewhere  in  the  full  report  of  the  case.  The  psychogenesis  of  the 
man's  condition  was  evident  in  his  fixed  idea,  due  to  the  common 
belief  of  railroad  employees  that  serious  nervous  disease  may  slowly 
ensue  upon  an  accident.  This  common  belief  was  strengthenc<l  l)y 
the   injudicious   sympathy  and   inquiries  of  his   friends  and   the 
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doubtful  prognosis  of  some  medical  men  he  had  consulted.  He 
"answered  a  thousand  questions  a  day,"  he  "did  not  know  what 
to  think  about  his  health,"  and  worried  about  his  condition  and 
circumstances;  he  was  "too  much  preoccupied  with  his  health 
even  to  miss  his  wife;"  he  had  lost  weight  and  appetite,  had  a  sore 
throat,  and  wept  much;  and  finally  his  attitude  was  strengthened  by 
lawyers  who  sought  redress  for  him.  He  was  cured  within  a  month 
as  a  result  of  one  interview,  during  which  he  was  instructed  in  the 
role  of  ideas  over  bodily  activity  and  the  effects  of  worry  and 
anxiety  upon  nutrition.  In  the  certificate  it  was  stated  "there  is 
and  has  been  no  disease  of  the  spinal  cord  or  peripheral  nerves  at 
play  in  the  induction  of  any  of  the  symptoms  which  I  find.  The 
erroneous  belief  that  there  has  been  such  an  injury  powerfully 
contributes  to  the  anxiety  which  maintains  his  present  state." 

The  role  of  the  idea  of  shock  in  perturbing  this  man's  emotional 
life  is  strictly  comparable  with  that  of  the  gnawing  fox  of  the 
Japanese  folklore.  In  both  cases  too  there  was  the  period  of  reflec- 
tion and  incubation  of  the  morbid  notion,  a  familiar  feature  of 
such  cases  which  has  been  insisted  upon  by  Souques.  It  is  rare 
that  the  symptoms  ensue  until  after  a  time  of  meditation,  during 
which  the  complex  is  systemitized. 

The  cure  was  not  so  simple  as  that  of  the  Japanese  exorcist. 
But  it  was  a  definite  one,  for  the  railroad  breakman  was  taught  to 
understand  the  mechanism  of  his  affection  and  thus  to  overcome 
any  future  harm  from  the  credulity  in  which  he  had  grown  up.^  The 
Japanese  woman,  on  the  other  hand,  remained  liable  to  another 
attack,  as  her  belief  in  the  fox  was  only  reinforced  by  the  manner 
of  its  removal. 

A  contrasting  case  where  therapeutics  failed  will  further  ]:)ush 
the  lesson  home.  A  government  employee  was  injured  by  a  falling 
case  and  remained  barely  able  to  walk  even  after  his  bruises  of  head 
and  shoulder  had  healed.  Called  in  consultation  we  explained  the 
mechanism  of  his  present  incapacity  and  directed  how  to  remove  it. 
His  family  physician's  acquiescence  to  our  directions  was  only 
formal,  as  his  bent  was  not  psychological  enough  to  grasp  the 
principles  at  work.  The  fearful  solicitude  of  the  man's  wife  too 
constantly  reinforced  his  timidity,  so  that  in  spite  of  a  considerable 
temporary  improvement  he  did  not  progress  to  full  recovery,  but 
remained  lacrymose,  depressed,  and  relatively  incai)able  on  account 
of  the  persistence  of  his  false  belief  about  his  health  and  powers. 

Loss  OF  "Nerve"  after  an  Accident.  Again,  a  railroad 
freight  conductor  was  sent  to  me  for  care  from  North  Carolina 
by  the  Southern  Railway  Company.  lie  had  fallen  off  a  truck  and 
had  been  much  shaken  and  bruised.  I'nlike  most  i)ers()ns  in  such 
case  he  did  not  complain  of  pain  or  paralysis,  but  merely  stated, 

'  Fivo  yo.nrs  later  fho  man  cdii)  iini(\<  at  work,  woll. 
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what  was  truth,  that  he  "could  not  sleep,  and  remained  in  a  state 
of  nervous  agitation  which  w'ould  even  cause  him  to  cry  at  times 
and  made  Hfe  unbearable,  from  incapacity,  weakness,  and  mental 
depression,  so  that  he  felt  utterly  unable  to  return  to  work,  feeling 
that  he  could  not  perform  it."  In  his  happy  domesticity  there  were 
no  extrinsic  psychological  factors  except  the  mental  habitus  of 
hyperconscientiousness  of  ambitious  type.  There  was  an  entire 
absence  of  roughness  often  seen  in  men  of  that  occupation.  In  its 
essence  the  situation  was  that  the  man  felt  unable  to,  and  did  not 
Avant  to,  lead  again  the  arduous  life  of  a  railroad  man,  for  which  he 
was  in  reality  temperamentally  unsuited. 

But  even  in  this  case  adaptation  to  the  unpleasant  environment 
might  have  been  accomplished  had  not  the  pernicious  influence  of  the 
struggle  for  indemnification  preponderated  so  as  to  interfere  with 
psychological  reconstruction.  Instances  of  this  kind  are  numerous. 
Isolated  examples  spring  to  the  mind  of  every  railroad  surgeon; 
but  an  extensive  comparison  between  cases  equal  in  value  to  a 
deliberate  exi)eriment  is  best  afforded  by  the  observation  of  a  train 
wreck  in  which  200  passengers  were  injured,  about  half  of  them 
severely.  Only  about  20  of  these  passengers  developed  traumatic 
neurosis.  Some  of  these  received^  heavy  damages,  upon  which 
their  health  was  immediately  restored.  In  one  case,  however,  a 
cure  was  effected  by  Dr.  Bevan,  the  observer,  without  recourse  to  a 
lawsuit;  but  even  this  was  done  against  the  active  protestations 
of  the  patient  and  only  by  extraordinary  perseverance  and  deter- 
mination on  the  part  of  the  physician,  whose  method  of  persuasion 
was  so  insistent  as  to  make  the  patient  weep. 

(\)MPEXsATiox  Not  Curative.  But  it  is  not  always  that  the 
indemnity  effects  the  cure.  There  is  a  case  well  known  in  Wash- 
ington where  §17,000  was  allowed  by  the  court  to  a  man  in  whom 
a  street-car  accident  induced  the  belief  that  he  was  incapable  of 
locomotion.  This  lasted  for  seven  years,  during  which  the  patient 
went  about  in  a  wheel-chair  administered  by  a  solicitous  wife.  His 
wife's  belief  that  he  could  not  walk  was  rudely  disturbed  after 
the  plaster  had  fallen  from  the  roof  while  they  were  asleep  in 
bed  one  night,  when  she  found  her  husband  seated  in  the  corner 
of  the  room  twelve  feet  from  the  head  of  the  bed.  She  argued 
that  if  he  could  walk  while  asleep  at  night  he  could  walk  while 
awake  by  day.  This  he  did  in  trembling  fear  after  insistent  per- 
suasion by  her,  and  eventually  recovered  in  a  few  days. 

It  would  be  idle  to  pretend  that  these  were  deliberate  simulators 
for  gain.  They  were  honest  pretenders,  just  so  much  as  is  any 
genuine  hysterical  the  victim  of  a  suggestion  that  he  is  incapaci- 
tated. These  cases  must  be  carefully  differentiated  from  those  who 
intentionally  imitate  symptoms  in  the  hope  of  gain,  even  although 
the  gain  l)e  merely  the  sympathy,  attention,  or  notoriety  from  other 
people.     The  first  type  we  call  malingerers,  the  second  untho- 
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maniacs,  fantasticals,  or  pathological  liars;  neither  of  these  types  has 
immunity  from  the  psychological  reaction  of  suggestibility,  which 
may  eventuate  in  the  genuine  medical  hysteria. 

The  initiator  of  symptoms  may,  of  course,  be  an  actual  accident 
or  disease;  and  equally  so  it  may  be  derived  from  the  mere  idea 
of  injury  or  of  disease,  so  that  the  clinical  problem  to  be  analyzed 
may  be  exceedingly  complex.  Besides  this  the  patient  may  refuse 
access  to  his  psychological  ground  work,  perhaps  merely  on  account 
of  shyness  or  shame  of  thoughts  concerning  which  he  fears  misun- 
derstanding or  ridicule,  and  entirely  apart  from  any  question  of 
^■enality.  This  phenomenon  is  found  very  commonly  in  psycho- 
analytic work,  and  it  is  the  shame-faced  reticences  of  patients  which 
have  led  to  the  need  of  the  use  by  some  analysis  of  mechanistic 
expedients,  such  as  the  association-experiment  (Jung),  the  dream 
unravelling,  and  the  free-flow  association. 

These  genuine  psychoneurotics  are  entirely  curable,  quite  apart 
from  any  question  of  indemnity  in  itself;  but  the  struggle  for 
indemnity  cannot  be  given  up  without  loss  of  self-respect  in  the 
implied  confession  of  dishonesty  or  at  least  of  the  gross  error  of 
psychological  interpretation  concerning  the  role  of  the  accident 
itself  as  the  provoker  of  the  illness;  so  that  there  is  a  preoccupying 
search  by  the  patient  for  facts  to  ratify  his  belief  that  the  accident 
had  damaged  him.  This  inevitably  leads  to  imaginations,  exag- 
gerations, and  falsifications  inevitable  for  a  mind  not  scientifically 
trained.  It  is  only  when  the  patient  has  a  glimmering  of  his  mis- 
take that  he  begins  in  desperation  to  defend  it  by  conscious  self- 
deception  in  order  to  bolster  up  a  psychosocial  attitude  the  nega- 
tion of  which  would,  he  believes,  be  derogatory. 

The  construction  of  this  state  of  mind  is  thus  described  in  my 
article  before  the  19K5  International  Congress  of  Medicine: 

"Especially  prone  to  this  damaging  sequence  are  persons  whose 
imagination  has  been  made  rampant  by  the  cultivation  of  the 
credulous  fears  of  childhood;  their  fear-reaction  to  that  which  they 
do  not  understand  is  a  dominant  one,  and  they  are  easily  beset  by 
an  idea  linked  with  fear.  The  commonest  of  the  fears  whicli  result 
from  accident  or  injury  is  that  of  bodily  harm.  It  is  difficult  for 
a  person  of  this  type,  when  ignorant  of  his  own  structure  and  func- 
tions, to  shake  off  the  foreboding  created  by  an  impressive  catas- 
trophe; and  it  must  not  be  forgotten  that  what  others  regard  as 
trifling  the  victim  may  look  upon  as  catastrojihic.  judged  by  its 
j)ossible  effect  on  him.  Prepossession  i)y  the  idea  of  one's  own 
(lisai)ility  is  an  incNitable  consequence.  This  leads  to  abstraction 
from  and  inattention  to  tiie  affairs  of  ordinary  life,  whicii,  if  not 
trifling  by  comjjarison  in  the  ])atient's  mind  at  least  cannot  claim 
the  attention  pro])erly  needed.  Hence  ensues  the  well-known 
diminution  of  the  capacity  to  think,  work,  or  take  part  in  social 
life.    This  incapacity,  when  the  j)atient  becomes  aware  of  it,  leads 
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liim  to  still  further  accentuate  the  result  of  his  injury  and  thus  to 
augment  his  alarm  about  his  health.  Thus  is  constituted  the  vicious 
circle  of  hypochondria.  Even  a  nosophobia  may  ensue,  such  as 
the  fear  of  lost  manhood,  insanity,  paralysis.  Alarm  at  this  im- 
pending disaster  must,  of  course,  be  distinguished  from  the  primary 
alarm  due  to  the  accident  itself." 

Forensic  Presentability.  This  mechanism  is  so  simple  that  it 
can  clearly  be  grasped  by  any  intelligent  person  even  without  medical 
training;  it  has  been  very  convincingly  popularized  by  Mr.  Addington 
Bruce  in  the  Outlook  of  May  9,  1914.  There  should  be  no  diffi- 
culty, then,  in  convincing  a  court  of  the  nature  of  these  cases  and  of 
their  curability  when  properly  dealt  with,  and  this  should  lead  to  an 
equitable  appraisement  for  damages  for  loss  of  time  and  distress  of 
mind.  That  this  is  not  at  present  the  case  we  believe  to  be  due  to 
the  want  of  knowledge  of  many  expert  witnesses  concerning  the  whole 
subject  of  the  psychoneuro.ses.  The  point  of  \iew  here  set  forth  is 
entirely  foreign  to  a  mind  of  which  the  habit  has  been  to  be  content 
with  the  farrago  of  confusions  which  was  all  that  the  older  text-books 
afforded  concerning  functional  nervous  afi'ections.  Besides  this, 
the  appraisement  of  the  functional  nervous  affection  is  inextricably 
interwoven  with  the  whole  subject  of  neurological  diagnosis.  A 
phy.sician  who  is  not  thoroughly  conversant  with  modern  neurology 
is  sure  to  give  the  jury  a  false  impression  of  the  status  of  his  case 
unless  he  strictly  confines  himself  to  concrete  facts  observed  by 
himself  and  leaves  their  interpretation  to  the  neurological  expert 
who  follows  him.  In  the  conduct  of  such  cases  counsel  should  en- 
tirely discard  the  antiquated  and  misleading  accounts  in  text-books 
of  medicine  and  neurology;  the  issue  should  be  presented  solely  by 
concrete  facts  elicited  from  the  patient  himself  as  observed  by 
medical  men  and  others,  and  the  interpretation  of  these  aside  from 
all  technical  concepts  in  the  plane  of  simple  good  sense,  which 
means  good  psychology.  A  striking  instance  of  this  error  has  just 
transpired  in  the  District  of  Columbia,  where  a  case  carefully 
outlined  on  this  basis  was  thrown  into  confusion  by  the  intro- 
duction of  a  general  practitioner  who,  without  adequate  knowledge, 
took  it  u])on  himself  to  instruct  the  jury  concerning  neurological 
and  psychopathological  interi)retations  of  which  his  hazy  knowl- 
edge was  only  second-hand. 

It  was  the  case  of  a  woman  who  after  a  triHing  glass  cut  and 
a  knock  on  the  elbow  gradually  developed  a  complete  flaccid 
paralysis  of  the  right  arm.  The  allegation  of  neuritis  was  easily 
disproved;  the  joints  were  not  diseased;  the  spinal  cord  was 
intact,  and  tlie  brain  centre  was  not  damaged.  These  were  shown 
by  complete  mobility,  absence  of  wasting,  i)resence  of  the  reflexes 
without  exaggeration  or  spasticity.  The  psychogenetic  nature  of 
the  paralysis  was  very  clear,  and  the  patient's  own  physician  fully 
admitted  this  in  the  witness-box,  and  also  that  such  paralyses  often 
occurred  without  trauma  of  the  body  at  all.     Facts  of  this  kind 
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are  really  not  difficult  to  demonstrate  to  a  jury  if  a  properly  trained 
psychopathologist  is  employed. 

This  was  demonstrated  verj^  clearly  in  the  case  of  Hill  v.  Chicago, 
Milwaukee  &  St.  Paul  Railroad,  at  Redwing,  Minnesota,  December, 
1911.  Here  the  psychogenetic  nature  of  an  affection  which  simu- 
lated lameness  alleged  to  be  due  to  sacrao-iliac  and  lumbar  injury 
was  so  clearly  shown  the  jury  that  instead  of  $15,000  damages 
demanded  the  allowance  given  was  merely  .$1,500  for  loss  of  time 
and  stress  of  mind.  This  was  a  particularly  "dangerous"  case 
from  the  forensic  aspect;  but  the  railroad  had  become  weary  of 
paying  indemnities  for  psychological  accidents,  and  made  this 
test  case.  The  crucial  point  depended  upon  a  demonstration  by 
the  neurologist  that  the  attitude  and  movements  of  the  patient  did 
not  conform  to  a  syndrome  which  should  have  been  present  had 
the  injury  been  where  believed.  This,  along  with  the  integrity 
of  the  reflexes  and  lack  of  wasting,  convinced  the  jury  that  no 
lesion  was  present. 

In  conclusion,  let  me  emphasize  the  importance  of  the  fact  that 
functional  nervous  syndromes  which  occur  after  accidents  dift'er 
in  no  way  from  those  found  in  persons  who  have  been  subjected  to 
no  accident  at  all.  The  accident  then  was  a  red  herring  across  the 
trail  of  the  real  cause  of  the  psychoneurosis.  These  doctrines  have 
already  been  elaborated  by  me  with  numerous  illustrations. 

BIBLIOGRAPHY. 

Traumatic  Neuroses  and  Babinski's  Conception  of  Hysteria,  Transactions  of 
Congress  of  Industrial  Actions,  Rome,  and  Medical  Record,  1909. 

Successful  Psychotherapy  of  Traumatic  Neurosis,  Amer.  Jour.  Surg..  1909. 

Idea  and  AlTcct  in  Traumatic  Neurosis,  Jour.  Abnor.  Psychol.,  1910;  also  Char- 
lotte Med.  Jour. 

Psychic  Affect  of  Accidents,  Transactions  of  Southern  Railway  Surgeons,  1912, 
and  Monthly  Cyclopedia. 

Occupation  Neuroses,  International  Congress  on  Hygiene,  1912;  Medical  Record, 
1913;  Transactions  of  International  Congress  of  Medicine,  1913;  Cleveland  Med. 
Jour.,  1914. 

Treatment  of  Hysteria,  Jour.  Anier.  Med.  Assoc,  November,  1912. 

Hysteria  and  Pseurlohysteria,  Amkh.  Jour.  Mkd.  Sci.,  September,  1910. 

Mental  Healing,  Briti.sh  Med.  Jour.,  vol.  ii.  1913. 


GRANULOMA  FUNGOIDES.' 
By  Mi('ii.\KL  G.  Worn..  M.D., 

ASSOCIATE   PROFESSOR  OF  PATHOLOGY  AND  BACTERIOLOGY,   MEDICAL  SCHOOL  OF 
TEMPLE   UNIVERSITY. 

(From  (he  Pal  liological  Laboratorx'  of   liic  Samarilaii  Hosi)ital.) 

Tins  condition,  first  described  by  Alibert  in  \S'M,  is  a  cutaneous 
disease  which  since  then  has  been  tlie  ()i)ject  of  investigation  by  many 
aiitliors.  Nevertheless,  the  origin  of  t  lie  disease  still  remains  obscure. 

'  Presented  before  the  Patlmlogicul  Society  of  Philadelphia,  April  9,  1914. 
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An  instance  of  this  condition  came  under  my  study  at  the 
Samaritan  Hospital.  The  case  was  kindly  referred  for  my  patho- 
logical study  by  Dr.  Edward  B.  Innck,  to  whom  I  wish  to  express 
my  thanks.     The  history  of  the  case  is  as  follows: 

J.  T.,  male,  aged  thirty-four  years;  white;  born  in  the  I'nited 
States;  occupation,  steam-fitter. 

Family  History.  The  family  history  is  negative  so  far  as  his 
present  condition  is  concerned. 

Personal  History.  He  was  perfectly  well  until  twelve  years  ago, 
when  he  noticed  the  appearance  of  a  rash,  first  on  the  trunk,  and 
then  it  spread  to  other  parts  of  the  body.  Itching  was  intolerable. 
He  was  under  the  care  of  various  physicians  without  getting  much 
relief.  A  year  ago  a  few  small  tumors  developed.  About  seven 
months  ago  a  few  large  tumors  appeared,  involving  ^-hiefly  the 
shoulders,  trunk,  and  neck.  At  this  time  he  came  under  the  ob- 
servation of  Dr.  Finck. 

On  examination  we  find  the  tumors  situated  upon  the  shoulders, 
neck,  and  trunk.  In  between  these  tumors  there  are  large  areas 
of  scaly  eczematoid  appearance,  diffuse,  and  intensely  itching. 
The  tumors  number  from  twenty  to  thirty,  and  vary  in  size.  Some 
are  as  large  as  a  pea,  others  attain  the  size  of  a  large  tomato,  especi- 
ally those  which  are  situated  upon  shoulders  and  neck.  The  color 
of  most  of  the  tumors  is  bright  red  and  some  are  of  a  dull-red 
color.  On  palpation,  fluctuation  is  present  in  the  greater  proportion 
of  the  tumors.  The  lymph  glands  at  the  time  of  examination  are 
not  enlarged;  however,  the  patient  said  upon  questioning  that 
the  inguinal  glands  became  large  at  times  and  then  returned  to 
normal  size.  Several  of  the  tumors  show  slight  ulcerations.  The 
patient  was  transferred  to  the  Polyclinic  Hospital. 

The  blood  examination  was  as  follows: 

\Yassermann  reaction  negative:  Red-blood  cells,  4,900,000;  white- 
blood  cells,  20,200;  hemoglobin,  62 +  .  Differential  count:  small 
lymphocytes,  15;  large  lymphocytes,  4;  transitionals,  2;  polymorpho- 
nuclears, 81;  basophiles,  0;  eosinophiles,  0;  color  index,  O.O.S. 

A  nodule  was  excised  from  the  left  hypochondriac  region,  fixed 
in  formalin,  and  embedded  in  colloidin.  Section  stained  with 
hematoxylin  and  eosin,  polychrome  methylene  blue,  Mallory  anilin 
blue,  Giemsa's;  a  piece  of  tissue  was  likewise  treated  by  Levaditi's 
method.     The  pathological  report  is  as  follows: 

The  tumor  is  ovoid,  somewhat  roundish;  long  diameter,  3  cm., 
transverse  diameter,  2  cm.,  and  of  a  semisolid  consistency.  The 
capsule  of  the  tumor  is  somewhat  thick  and  firm. 

The  microscopic  picture  is  as  follows: 

In  places  where  the  infiltration  is  slight  the  papill.T  are  well 
preserved;  in  other  areas  where  the  infiltration  is  dense  the  papilla^ 
are  thinned  and  flattened  out.     In  some  places  there  seems  to  be 
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an  infiltration  with  small  round  cells  which  occupy  preformed 
spaces  between  the  Malpighian  layer  and  stratum  lucidum.  The 
subepithelial  connective  tissue  seems  to  be  masked  by  dense  infiltra- 
tions of  cells  which  vary  greatly  in  their  morphology.  However, 
the  bulk  of  the  infiltrated  areas  is  made  up  of  small  round  cells 
poor  in  protoplasm;  their  nuclei  stain  intensely  with  the  basic 
stains  and  resemble  lymphocytes.  Besides  these  small  round  cells 
there  are  scattered  throughout  the  corium  somewhat  ovoid  cells 
larger  than  the  round  cells;  they  are  pale,  vesicular,  and  show  many 
mitotic  figures.  Several  giant  cells  are  also  observed.  The  collec- 
tions of  cells  are  surrounded  bv  loose  connective  tissue.    In  some 


Fig.    1. — Microscopic  picture  of  the  specimen  of  our  case.     1,  note  the  dense  celhilar 
infiltration;  2,  great  variety  of  cells;  3,  giant  cell. 

places  the  connective  tissue  is  undergoing  degeneration.  Imperfectly 
developed  capillaries  are  present.  The  majority  of  the  capillaries 
are  filled  with  round  cells.  Sweat  glands  are  encircled  by  den.se 
accumulations  of  the  small  round  cells.  The  epithelial  lining  is 
undergoing  proliferation. 

Although  RindHeisch,  Ausi)it/,  llannner,  \'idal,  and  others 
have  described  microorganisms  in  the  lymj^hoid  tissue  of  cases  of 
granuloma  fungoides,  yet  the  germ  cultivated  and  inoculated  into 
rabbits  from  a  similar  condition  by  Lassar  and  Doenitz  did  not 
provoke  the  pathological  lesions  characterizing  granuloma  fungoides. 
In  our  case  the  api)earance  of  what  would  suggest  some  micrococci 
represents  probably  granules  of  broken-down  cells.  It  remains 
for  the  future  to  determine  the  definite  etiological  factor.  Yet 
there  are  some  points  collected  from  the  literature  which  seem  to 
have  an  etiological  bc;iring  upon  the  disease.     Tims  it  seems  to 


WOHL:   GRANULOMA    FUNGOIDES  bn 

have  occurred  not  more  than  once  in  a  family.  In  our  case 
the  family  history  is  negative.  Previous  venereal  history  has  been 
eliminated  in  our  case  hy  the  negative  Wassermann.  It  has  occurred 
more  in  the  male  sex  and  in  individuals  of  rol)ust  constitution 
and  over  thirty  years  of  age.  However,  there  was  a  case  reported 
before  twen.ty  years  of  age.  Our  patient  in  regard  to  age  comes 
within  the  general  rule.  The  pathology  oft'ers  a  good  deal  of  specula- 
tion and  the  histological  picture  of  the  lesions  helps  us  to  understand 
the  clinical  manifestations  of  the  disease. 
Granuloma  fungoides  occurs  in  two  forms: 

1.  A  form  with  a  prefungoid  stage,  "erythermie  mycosique" 
of  Ilallopeau  and  Besnier. 

2.  A  form  without  a  prefungoid  stage,  the  "tumeurs  d'eml)lee" 
f)f  the  French  school. 

The  above  classification  is  essentially  in  accordance  with  the 
views  of  Crocker,  I'nna,  and  the  more  modern  authors. 

The  prefungoid  stage  may  last  for  months  and  years.  In  our 
case  it  lasted  for  twelve  years.  It  is  characterized  by  a  scaly 
or  vesicular  or  by  a  dark-red,  sharply  circumscribed  rash,  or  by 
a  sort  of  urticaria.  The  dermatoses  may  appear  and  disappear 
several  times  before  the  tumors  develop.  The  prefungoid  stage 
is  the  most  difficult  to  diagnose.  In  this  stage  the  pathological 
changes  are  limited  to  the  subpapillary  vascular  layer  of  the  skin. 
Lerrede  found  a  proliferation  of  fixed  connective-tissue  cells  around 
the  bloodvessels;  likewise  he  observed  some  mast  cells.  Unna 
lays  great  stress  upon  the  dilatation  of  blood  and  lymph  spaces, 
which  are  prominent  in  this  stage.  This  latter  point  stands  in 
direct  contrast  to  granuloma  of  tuberculosis  and  syphilis  where 
the  bloodvessels  are  obliterated.  On  account  of  the  dilatation 
of  the  vessels  in  the  papilhe  there  appears  the  hyperemia  and 
edema  of  the  skin.  The  edema  of  the  skin  in  some  cases  forms  a 
characteristic  feature  of  the  prefungoid  stage.  By  and  by  the 
changes  extend  to  the  cutis  until  the  hair  follicles  and  glands 
disappear.  This,  however,  occurs  late.  Before  they  are  afi'ected 
tumors  may  have  formed;  the  epidermis  becomes  protruded,  due  to 
pressure  occasioned  by  the  cellular  infiltration  from  beneath; 
then  tumors  form.  They  form  nodules  the  size  of  a  walnut  or  fist, 
and  are  of  a  bright  red  color.  The  tumors  are  sharply  defined, 
more  and  more  elevated,  and  then  assume  the  appearance  of 
tomatoes  not  only  in  their  size  and  color  but  in  structure,  the 
capsule  being  thick  and  the  contents  semisolid. 

The  tumors  develop  on  any  part  of  the  body  or  may  be  confined 
to  the  face,  axilke,  or  to  a  limb.  In  severe  cases  they  may  spread 
all  over  the  body.  In  our  case  they  are  located  on  the  shoulders, 
trunk,  arms,  and  neck. 

The  tumors  may  form  without  a  preceding  erythema,  "tumeurs 
d'emblee."     In  this  form  the  number  of  nodules  is  more  limitc(l 
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than  in  the  first  one.     The  microscope  shows  that  the  tumor  stage 
is  an  exaggeration  of  the  prefungoid  stage. 

The  tumor  consists  of  loose  connective  tissue  which  encircles 
groups  of  cells  which  vary  greatly  in  size  and  shape.  In  our  case 
the  cells  as  detailed  above  are  small  round  cells;  they  are  poor 
in  protoplasm;  the  nuclei  take  an  intense  basic  color;  they  are  at 
best  brought  out  by  the  polychrome  methylene  blue  stain.  These 
cells  make  up  the  bulk  of  the  tumor.  Some  of  them  can  be  traced, 
penetrating  the  layers  of  the  epidermis,  and  in  one  or  two  places 
in  our  sections  they  have  accumulated  in  spaces  between  the 
Malpighian  and  stratum  lucidum.  Then  one  observes  short 
spindle  cells  scattered  in  between  the  groups  of  the  small  round 
cells.     The  origin  of  the  spindle  cells  is  a  matter  of  speculation. 


Fig.  2. — Note  the  flattcned-out  papillip;  2,  hlood-sparcs  are  filled  with  cells  similar 
to  those  that  make  up  the  hulk  of  the  tumor. 

Cells  somewhat  ovoid,  larger  than  the  round  cells,  are  noticed.  The 
nuclei  of  these  cells  are  paler  than  those  of  the  small  round  cells; 
many  of  these  cells  show  mitotic  figures,  and  likewise  one  can  see 
that  these  cells  are  undergoing  crenation  and  fragmentation; 
what  appear  have  rings  of  granules,  ])robably  the  renniant  of  the 
ovoid  large  cells.  Whether  these  cells  corres])ond  to  the  cells 
descril)ed  by  I'nna  as  specific  of  granulonu\  fungoides  we  are  not 
l)repared  to  say. 

An  interesting  (juestion  arises  as  to  the  source  of  the  cells.  Lerrede 
rej)resenting  the  French  school,  and  Foltauf,  the  .Vustrian,  i)elievi' 
that  the  cells  are  i)artly  derived  from  the  lyini)hocytes  of  the  blood. 
From  the  studv  of  our  case  we  are  inclined  to  share  Fiuia's  view- 
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point  that  the  cell  infiltratioii  is  derived  from  the  connective 
tissue;  for  were  the  origin  of  the  cells  the  blood  then  the  blood 
analysis  ought  to  show  some  changes,  while  this  is  not  the  case, 
as  in  our  patient  the  small  lymphocytes  were  fifteen  and  the  large 
lymphocytes  4  per  cent. 

In  our  sections  a  few  dilated  bloodvessels  are  seen  which  in 
addition  to  the  red  cells  contain  cells  similar  to  those  found  in  the 
tumor.  This  fact  would  show  that  the  tumor  cells  are  being  carried 
away  from  rather  than  being  brought  to  the  tissue  affected.  Besides 
the  above  cells  we  have  seen  one  or  two  eosinophiles;  several  giant 
cells  were  also  observed. 

Plasma  and  mast  cells  have  been  reported  to  have  occurred  in 
cases  of  Galloway,  Macleord,  Lerrede,  etc.;  in  our  case  sections 
stained  for  them  did  not  reveal  any. 

The  connectve  tissue  of  the  subepithelial  layer  in  our  sections 
has  become  obscured  by  the  cellular  infiltraton.  In  some  areas 
the  connective  tissue  is  degenerated  (it  stains  pale  pink  with 
Giemsa's  stain).  The  degeneration  probably  results  from  the 
pressure  exerted  by  the  cellular  infiltration.  In  between  the  cells 
of  the  tumor  one  can  find  occasional  fine  fibrous  threads. 

In  the  prefungoid  stage  Unna  claims  that  the  elastic  tissue  is 
preserved.  On  account  of  this  latter  finding,  Ilanvier  has  classified 
the  condition  under  cutaneous  lymphadenie,  the  tissue  resembling  a 
lymphoid  structure,  yet  this  view-point  is  rejected  by  the  more 
advanced  work  on  the  subject. 

In  our  case  the  cells  in  some  places  go  as  deep  as  the  subcutaneous 
fat  tissue;  however,  they  do  not  penetrate  the  underlying  deep 
structures.  Some  of  the  hair  follicles  and  sweat  glands  are  embedded 
in  a  collection  of  small  round  cells,  and  in  some  places  the  sweat 
glands  have  undergone  proliferation.  The  question  whether  the 
proliferation  of  the  glandular  epithelium  is  due  to  a  stimulation 
caused  by  the  cell  infiltration  or  whether  it  is  secondary  to  a  toxin 
irritation  can  be  speculated  upon. 

\Vhether  there  is  some  newly  formed  connective  tissue  or  what 
appears  to  be  connective  tissue  is  merely  the  contrast  between  the 
displaced  connective  tissue  by  the  cells  and  the  tissue  that  is  left 
is  difficult  to  determine.  It  seems  to  us,  however,  that  the  cellular 
infiltration  might  have  lodged  upon  the  connective  tissue  and 
obscured  it;  and  after  the  cells  have  become  fragmented  and 
absorbed  then  the  preexisting  connective  tissue  came  again  to  the 
front.  This  may  explain  the  clinical  picture  of  absence  of  scar 
tissue  after  spontaneous  healing  of  the  tumors. 

The  tumors  may  appear  two  or  three  years  after  the  rash,  or  a 
longer  interval  of  time  may  elapse.  Our  patient  developed  the 
tumors  twelve  years  after  the  beginning  of  the  rash.  These  tumors 
when  properly  treated  usually  do  not  recur,  and  when  treated 
early  they  do  not  provoke  any  constitutional  symptoms  or  cachexia. 
If  allowed  to  go  on  untreated  the  patient  usually  dies  from  exhaus- 


580  wohl:  granuloma  fungoides 

tion  or  from  toxemia  as  a  result  of  necrosis  that  takes  place  in  the 
tumors.  An  interesting  point  about  the  tumors  is  that  they  do 
not  give  metastasis  to  any  of  the  internal  organs.  However,  cases 
with  metastasis  in  the  spleen  have  been  reported.  Duhring 
and  Galliard  also  observed  what  appeared  a  metastatic  growth 
in  the  bladder.  Kaposi  and  Poltauf  and  others  have  reported 
metastatic  tumors  in  the  liver,  pancreas,  kidney,  etc.  Brandweiner 
has  found  metastatic  growth  in  the  brain.  These  cases  are 
exceptional,  and  then  it  is  questionable  whether  the  metastatic 
tumors  are  of  the  same  histological  structure  as  the  granuloma  of 
the  skin.  It  might  be  that  a  secondary  lymphosarcoma  has  de- 
veloped upon  the  site  of  the  granuloma  with  the  metastasis. 

More  commonly  there  is  a  hyperplasia  of  the  lymphatics  in 
various  parts  of  the  bod\'. 

Another  interesting  feature  about  these  tumors  is  their  spontane- 
ous disappearance  without  leaving  any  trace  behind  them.  The 
reason  for  it  has  been  given  above. 

Granuloma  fungoides  must  be  differentiated  from  (1)  sarcoma, 
(2)  leukemia.  Sarcoma  arises  from  previously  healthy  skin; 
granuloma  fungoides  from  a  previously  diseased  skin.  Sarcoma 
grows  progressively  in  depth  and  involves  the  neighboring  tissues; 
granuloma  fungoides  grows  more  in  width  and  never  penetrates 
the  underlying  neighboring  tissues;  sarcoma  gives  metastasis 
to  the  internal  organs;  granuloma  fungoides  rarely  gives  metastasis 
Clinically,  sarcoma  runs  a  different  course  than  granuloma  fun- 
goides; it  does  not  tend  to  a  rapid  appearance  and  subsequent 
disappearance  by  absorption  and  necrosis  as  seen  in  granuloma 
fungoides. 

Histologically:  In  sarcoma  the  cells  are  more  uniform  in  size 
and  shape  and  the  deeper  layers  of  the  cutis  are  involved  first  and 
the  epidermis  not  at  all  unless  it  breaks  down.  In  granuloma 
fungoi(les  there  is  a  great  variety  of  cells  and  the  infiltration  is 
superficial. 

From  leukemia  it  must  be  differentiated,  for  there  are  a  great 
many  authors,  especially  of  the  French  school  (Lerrede),  and  only 
recently  Pellagiti,  who  have  attem])ted  to  bring  forth  evidence 
as  to  granuloma  fungoides  being  one  of  the  manifestations  of 
leukemia.  However,  the  general  clinical  picture  and  blood-findings 
of  leukemia  are  sufHcient  proof  to  the  contrary. 

In  conclusion  we  would  state,  (1)  granuloma  (mycosis)  fungoides 
is  primarily  a  chronic,  cutaneous  disease  of  unknown  etiology; 
(2)  tlie  histological  picture  explains  the  clinical  manifestations  of 
the  disease,  such  as  the  erythema  and  edema  of  the  skin  of  the 
prefungoid  stage,  the  tumor  formation,  and  the  spontaneous 
appearance  and  disappearance  without  any  scar  tissue  left  behind 
tlieni. 


REVIEWS 


Diseases  of  the  Heart.  By  John  Cowan,  D.Sc,  ^NI.D., 
F.R.F.P.S.,  Professor  of  ]\Iedicine,  Anderson's  College  jMedical 
School.  With  chapters  on  The  ^Electrocardiograph.  By  W.  T. 
Kitchie,  ]M.D.,  F.R.C.P.  ;  and  The  Ocular  Manifestations 
IN  Arteriosclerosis.  By  Arthur  J.  Ballantyne,  M.l)., 
F.K.P\P.S.  Pp.  429;  3  colored  plates,  19()  text  illustrations. 
Philadelphia  and  New  York:  Lea  and  Febriger,  1914. 

This  work  is  a  practical  treatise  upon  the  diseases  of  the  heart 
and  arteries  considered  in  the  light  of  the  recent  additions  to  our 
knowledge  of  the  pathological  histology  and  physiology  of  the  heart 
and  of  the  facts  acquired  from  the  use  of  the  sphygmomanometer, 
polygraph  and  electrocardiograph,  and  orthodiagram. 

The  book  opens  with  a  chapter  on  the  pathological  changes  affect- 
ing the  myocardium  and  their  clinical  significance.  Four  chapters 
are  devoted  to  the  etiology,  pathology,  symptoms,  eye-ground 
changes  and  treatment  of  arteriosclerosis,  with  a  discussion  of  the 
relation  of  nephritis  and  of  the  accepted  views  upon  the  prognostic 
significance  of  high  blood-pressure  and  its  treatment.  The  myogenic 
theory  of  the  cardiac  action  is  then  presented,  followed  by  a  clear 
exposition  of  the  method  of  interpreting  polygraphic  tracings  and 
electrocardiograms  and  of  the  significance  of  the  recognized  patho- 
logical alterations  in  these  graphic  records.  Ten  chapters  are 
devoted  to  the  disturbances  of  the  myocardial  function  including 
juvenile  arrhythmia,  extra  systoles,  nodal  rhythm,  pulsus  alternans, 
heart-block,  dilatation,  paroxysmal  tachycardia,  auricular  flutter 
and  auricular  fibrillation.  The  etiology,  symptomatology,  charac- 
teristic graphic  records,  prognostic  significance  and  treatment  of 
each  of  these  is  considered  and  this  portion  of  the  book  is  amply 
illustrated  with  tracings  and  case  histories.  The  remaining  thirteen 
chapters  are  devoted  to  acute  endocarditis,  chronic  valvular  dis- 
ease and  pericarditis;  their  etiology,  symjjtoms.  and  physical  signs, 
with  especially  good  chapters  upon  prognosis  and  treatment. 

Of  the  illustrations  about  sixty-five  portray  the  gross  and  micTo- 
scopic  pathology  of  the  heart  and  arteries  while  the  remainder  are 
polygraphic,  electrocardiographic,  and  blood-pressure  curves  and 
diagrams  of  the  cardiac  murmurs. 

The  author  presents  clearly  all  the  important  recent  advances 
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in  cardiovascular  pathology  and  physiology  and  the  bearing  of  the 
newer  clinical  methods  of  precision  upon  the  diagnosis,  prognosis, 
and  treatment  of  cardiovascular  disease.  J.  H.  A. 


Acute  Poliomyelitis.  By  Ivan  Wickman.  Translation  bv  Dr. 
Wm.  J.  A.  M.  :\Ialoney,  F.R.S.  Ed.  Pp.  135;  12  illustrations. 
New  York:  Journal  of  Nervous  and  ]\Iental  Disease  Publishing 
Co. 

One  of  the  worst  epidemics  of  poliomyelitis  or  Heine-iNIedin's 
Disease  in  recent  years  was  that  which  occurred  in  1905  simulta- 
neously in  Norway  and  Sweden.  This  was  fully  descrilied  by  the 
author  of  the  present  volume,  Ivan  Wickman.  As  a  consequence, 
this  work  on  poliomyelitis  is  an  excellent  study  of  this  disease, 
both  from  the  clinical  and  pathological  standpoint.  Unfortunately 
there  is  nothing  decidedly  new  that  can  be  said  regarding  its 
etiology,  prophylaxis,  and  treatment.  T.  H.  W. 


The  Practice  of  Surgery.  By  James  G.  Mumford,  M.D., 
Lecturer  on  Surgery  in  Harvard  University;  Surgeon  of  Clifton 
Springs  Hospital,  etc.  Second  Edition.  Pp.  1032;  083  illus- 
trations.    Philadelphia  and  London:  W.  B.  Saunders  Co.,  1914. 

The  title  of  the  work  describes  it  accurately.  It  is  an  account 
of  the  practice  of  surgery — as  seen  in  one's  daily  work.  The  facts 
are  gleaned  from  years  of  practice  in  hospitals,  lecture-rooms,  and 
private  work.  No  attempt  is  made  to  cover  all  the  phases  of  surgery 
of  today.  Theories  and  opinions  not  well  grounded  are  omitted. 
PathologN'  and  bacteriology  are  practically  omitted.  The  minor 
details  and  fundamental  steps  in  a  surgical  training  are  assumed 
as  already  belonging  to  the  reader. 

There  is  a  discussion  of  antiseptics,  sutures,  needles,  anesthetics, 
and  a  host  of  other  minor  surgery  sul)jects.  In  other  words,  the  book 
is  not  one  for  students  or  beginners  in  surgery,  but  for  those  well 
grounded    in    the    fundamentals. 

The  arrangement  of  the  contents  is  unique  in  a  way,  i)recedence 
being  given  to  the  commoner  and  more  important  subjects.  The 
first  cliapter  on  the  abdomen  and  the  chapter  on  minor  surgery 
are  the  best  in  most  respects.  Here  the  author  seems  to  inculcate  a 
personal  element  into  the  text.  The  matter  of  i)ursa'  and  their 
diseases  and  fractures  could  I)c  handled  with  a  little  more  fulness 
in  reference  to  diagnosis  in  the  first  instance  and  treatment  in  the 
second  instance. 
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The  book  contains  many  illustrations  that  arc  excellent  and  \cry 
instructive,  but  there  are  some  specimen  illustrations  that  are  useless 
to  a  surgeon.  Illustrations  showing  the  ultimate  appearance  of 
a  massive  cancer  of  the  neck,  or  of  a  sarcoma  of  the  humerus,  take 
uj)  space  that  could  be  used  to  better  advantage. 

On  the  whole,  the  author  has  given  us  an  instructive  and 
pleasing  work  in  its  limited  field.  It  is  well  written,  revised, 
edited,  and  worthy  of  careful  perusal.  K.  L.  E. 


Research  Studies  ix  Psoria.sis.  By  Jay  F.  Schamberg,  ]\1.1)., 
John  A.  Kolmer,  M.D.,  A.  I.  Rixger,  M.D.,  and  G.  W.  Raiziss, 
Ph.D.      Journal    of    Cutaneous    Diseases,    Including    Syphilis. 

Ix  reviewing  the  excellent  article  of  Schamberg,  Kolmer,  Ringer, 
and  Raiziss,  and  acting  as  a  critic  in  regard  to  its  deductions,  it 
is  fair  to  state  that  the  140  pages  contain  only  the  preliminary 
findings,  and  the  investigation  is  still  in  progress. 

The  research  has  been  conducted  along  two  distinct  lines,  bac- 
teriological and  metabolic.  Bacteria  were  sought  in  twenty-four 
cases  of  psoriasis,  and  sixteen  different  organisms  were  isolated 
from  fifty-seven  cultures.  All  of  these  were  classified,  excepting 
a  diplococcus,  which  was  discovered  in  five  of  the  cases.  None  of 
the  organisms  reproduced  the  disease  in  either  man  or  animal, 
and  the  findings  are  therefore  of  negative  value. 

The  protein  metabolism  was  studied  in  eight  psoriatic  subjects. 
It  was  found  that  an  individual  with  psoriasis  eliminates  less 
nitrogen  in  the  urine  than  a  normal  person,  on  a  corresponding 
diet,  and  that  there  is  also  a  greater  retention  of  nitrogen,  even  in  a 
low  nitrogenous  diet.  The  greatest  retention  of  nitrogen  was 
determined  in  the  most  extensive  and  severe  outbreaks,  and  appar- 
ently was  somewhat  proportionate  to  the  same.  A  betterment 
was  ])roduced  if  the  patient  was  given  a  diet  low  in  nitrogen.  If, 
however,  the  individual  after  the  disappearance  of  the  eruption 
was  fed  upon  highly  nitrogenous  food  the  psoriatic  eruption  could 
not  be  reproduced. 

The  writers  infer  that  psoriasis  is  due  to  an  abnormal  retention 
of  nitrogen.  In  order  that  this  assumption  of  the  investigators 
should  prove  of  conclusive  value,  it  will  be  necessary  to  cause  a 
disappearance,  rather  than  a  betterment,  of  the  outbreak,  in  a 
considerable  number  of  cases,  by  a  diet  low  in  nitrogen,  and  also 
to  reproduce  the  disease,  after  the  total  eradication  of  the  eruption, 
by  the  administration  of  highly  nitrogenous  food.  It  is  to  be 
hoped  tliat  the  continuation  of  the  investigation  will  prove  the 
cause  of  this  chronic  and  troublesome  disease.  F.  C  K. 
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A  Synopsis  of  Medical  Treatment.  By  George  Cheever 
Shattuck,  M.D.,  Assistant  Physician  to  the  Massachusetts 
General  Hospital.  Second  edition;  pp.  9().  Boston:  W.  M. 
Leonard,  1914. 

This  is  a  small,  linen-covered  volume,  dealing  in  a  brief  manner 
with  the  treatment  of  several  important  medical  conditions.  In 
addition  it  details  in  summary  fashion  the  facts  concerning  sal- 
varsan,  neosah'arsan,  and  a  few  of  the  drugs  used  in  every-day 
practice. 

Some  new  material  has  been  aded  and  a  number  of  minor  changes 
made  in  this  second  edition. 

The  printed  matter  occupies  but  one  side  of  the  page,  while 
the  reversed  one  remains  for  purposes  of  note-taking.  The  book 
was  primarily  pre])ared  to  meet  a  local  didactic  need,  and  as  such 
it  finds  its  only  real  use. 

We  trust  that  in  future  editions  completeness  will  not  be  sacri- 
ficed for  brevitv.  T.  G.  S. 


Cancer:  The  Problem  of  its  Genesis  and  Treatment.  By 
W.  Forbes  Ross,  Late  Civil  Surgeon,  His  ]\L^jesty's  Ciuards' 
Hospital,  London.  Pp.  2()1;  4  illustrations.  London:  Methuen 
&  Company. 

The  book  is  written  in  popular  form  as  an  exposition  of  the 
author's  views  in  regard  to  the  origin  and  treatment  of  cancer. 
He  argues  that  the  altered  nuclear  division  leading  to  cancer 
formation  is  the  result  of  deficiency  of  potassium  in  the  cells. 
He  thinks  that  the  administration  of  large  doses  of  various  salts 
of  potassium  will  prevent  recurrence  of  an  operated  cancer,  cause 
the  regression  of  inoperable  cancer,  and  cure  involved  lymph  nodes. 
He  associates  this  form  of  treatment  with  radium  emanations  and 
kataphoresis  in  the  form  of  what  he  calls  "electrical  i)erfusion" 
of  potassium.  In  a  general  way  the  construction  of  the  book  follows 
a  logical  se([uence  and  it  is  printed  in  large  type  on  rough  paper; 
but  the  English  and  punctuation  are  extremely  careless,  ofttimes 
to  the  point  of  confusion.  The  style  is  pedantic;  and  needless 
reiteration  of  fairly  well  established  facts  is  interspersed  with 
undue  criticism  of  the  conservatism  of  the  average  physician  and 
illy  drawn  conclusions  founded  on  the  ojiinionated  logic  of  the 
author.  The  accounts  of  the  cases  are  more  after  the  style  of  a 
|)atcnt  medicine  testimonial  than  the  scientific  report  t)f  a  ca.se. 
The  records  of  the  author's  observations  are  incomplete,  his  few 
experiments  are  insufficient  and  his  deductions  are  i)oorly  founded. 
The  book  is  (|uite  nnconxincing  to  the  scientific  reader.     II.  T.  K. 


scuorer:  vaccine  and  sehu.m  TiiEUArY  585 

Operative  Surgery.  By  Professor  V.  Schmieden,  Privat- 
dozent  of  Surgery  in  the  University  of  Berlin  and  Arthur 
Turnball,  ]\LB.,  Demonstrator  of  Anatomy  in  the  University 
of  Glasgow.  Second  edition.  Pp.  345;  4o5  iUustrations.  New 
York:  William  \Vood  &  Co. 

The  author  and  English  editor  have  compiled  and  presented 
in  this  comparatively  small  volume  the  subject  of  "Operative 
Surgery"  in  a  remarkably  concise,  adequately  illustrated  and 
altogether  commendatory  manner.  The  present  second  edition 
has  undergone  much  revision  and  contains  many  additions, 
especially  in  the  chapters  dealing  with  the  cerebellum,  tongue, 
pharynx,  bones,  joints,  nasal  tamponade,  tooth  extraction  and 
lymphadenectomies,  while  the  chapter  on  the  surgery  of  the 
stomach  and  intestines  has  been  entirely  remodelled. 

Obviously  the  aim  of  the  author  has  been  to  present  the  funda- 
mental or  classical  procedures  in  operative  surgery,  to  eliminate 
obsolete  operations  and  to  modernize  the  subject  as  far  as  may  be 
consistent  with  brevity. 

Realizing  the  real  purpose  of  the  book,  commendation  far  out- 
weighs criticism.  Nevertheless,  it  seems  to  the  reviewer,  that  in  a 
work  of  this  type,  some  time  and  space  should  be  devoted  to  liga- 
tures in  general  and  particularly  to  the  tying  of  knots  and  a  con- 
sideration of  appropriate  needles,  etc.  In  the  chapter  on  gastro- 
intestinal surgery,  the  German  custom  of  employing  interrupted 
sutures  in  anastomoses  appears  too  conspicuously  in  the  illustra- 
tions, for  a  method  which  bears  the  burden  of  untold  deaths 
consequent  upon  leakage  and  peritonitis. 

The  .section  on  "Operations  on  the  Urogenital  System"  does  not 
impress  one  as  being  so  praiseworthy  as  other  sections.  Not  only 
here,  but  throughout  the  book  there  is  noted,  in  a  number  of  in- 
stances, a  disproportionate  consideration  as  to  s])ace  devoted  to 
operations  of  comparative  unimportance.  Vot  instance,  more  space 
is  given  to  external  urethrotomy  and  almost  as  much  to  i)himosis 
operations  and  amputation  of  the  penis  as  to  prostatectomy. 

B.  A.  T. 


Vaccine  and  Serum  Therapy.  By  Edwin  Henry  Schorer, 
B.S.,  M.D.,  D.P.H.,  Assistant,  Rockefeller  Institute,  New  York 
City,  etc.  Second  edition.  Pp.  300;  bS  illustrations,  'A  charts, 
and  1  plate.    St.  Louis:    C.  Y  Mosby  Company. 

This  book  gives  in  compact  form  the  information  useful  to  the 
general  practitioner  on  the  theory  of  immunity,  .specific  diagnosis 
of  infectious  diseases,   and  serum  and   vaccine  treatment.     The 
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author  makes  a  special  point  of  the  collaboration  of  specific  and 
general  methods  in  the  diagnosis  and  treatment  of  infectious  dis- 
eases. He  insists  on  the  importance  of  accurate  diagnosis  of  the 
etiological  factor,  and  rightly  condemns  empirical  and  "shotgun" 
treatment  by  commercial  vaccines.  Stress  is  also  laid  upon  the 
superiority  of  autogenous  over  stock  vaccines  where  the  former  are 
available. 

The  book  should  prove  a  useful  source  of  information  to  the 
general  practitioner  upon  a  subject  that  is  daily  gaining  more  and 
more  attention.  R.  H.  I. 


Diseases  of  the  JNIouth,  for  Physicians,  Dentists,  ^Medical 
AND  Dental  Students.  By  Prof.  Dr.  F.  Zinsser,  Director  of 
the  Department  of  Dermatology  at  the  City  Hospital,  Linden- 
burg;  Dozent  at  the  Academy  for  Practical  Medicine,  Cologne. 
Translated  and  edited  by  John  Bethune  Stein,  M.D.,  Professor 
of  Physiology  at  the  New  York  College  of  Dentistry,  Late 
Instructor  in  Genito-urinary  Diseases  at  the  College  of  Physi- 
cians and  Surgeons,  Xew  York  City.  Pp.  269;  73  illustrations. 
New  York:  Rebman  Co. 

Under  this  comprehensive  title,  the  author  offers  us  an  excel- 
lent presentation  of  syphilis  of  the  mouth  and  neighboring  parts, 
with  the  differential  diagnosis  from  conditions  closely  resembling 
that  disease.  In  fact,  the  book  is  simply  a  treatise  on  syphilis  as 
seen  in  the  oral  cavity,  with  mention  of  other  diseases  only  so  far 
as  they  are  liable  to  be  confused  with  it.  There  are  but  67  pages  of 
actual  text,  the  remainder  being  occupied  by  the  plates  and  the 
descriptions  attached  to  them.  The  volume  is  therefore  a  hand- 
atlas  rather  than  a  text-book,  as  might  be  thought  from  the  title. 
The  plates  are  beautifully  colored,  and  give  life-size  representa- 
tions of  almost  all  the  conceivable  lesions  of  syphilis  in  its  various 
stages  as  it  may  occur  in  the  mouth.  These  illustrations  fulfill 
their  purpose  almost  as  well  as  actual  study  of  the  living  subject. 

The  claim  that  nearly-  all  deveIoi)mental  defects  in  the  structure 
of  the  teeth  are  due  to  hereditary  syphilis  is  contrary  to  general 
experience.  The  author  states  that  rickets  and  tuberculosis  may 
possibly  play  a  part  in  dental  hypoplasia,  but  makes  no  mention  of 
such  well  recognized  causes  as  scarlet  fe\er  and  measles.  The 
chronological  chart  of  the  calcification  of  the  teeth  given  at  the 
end  of  the  book  seems  to  bear  out  the  contention  that  syjihilis 
is  practically  the  only  disease  that  could  have  such  a  deleterious 
effect  at  the  calcification  period.  But  this  period,  instead  of  occu- 
p\ing  only  a  few  months  after  birth  as  claimed  by  the  writer, 
in  rcalit\'  extends  over  several  \ears  for  not  onlv  the  crowns  of  the 


soddy:  the  interpretation  of  radiltm  587 

incisors  l)iit  of  all  the  permanent  teeth  except  the  first  niohir.  "^I'hns 
the  child  may  be  exposed  to  the  effects  of  several  of  the  ernptive 
fevers  (hiring  the  calcification  of  the  teeth,  these  effects  showing 
themselves  in  hypoplasia. 

The  points  to  which  attention  has  l)een  called  in  no  way  lessen 
the  immense  valne  of  the  illustrations,  for  which  the  hook  is  to  be 
recommended  as  a  great  help  in  diagnosis.  \i.  II.  I. 


Medical  and  Surgical  Reports  of  the  Episcopal  Hospital. 
Edited  by  A.  P.  C.  Asiiiiurst,  :\I.I).  Volume  II ;  pp.  427.  Thila- 
delphia:  ^Ym.    J.    Dornan,    1914. 

The  appearance  of  a  second  volume  of  these  reports,  coming 
so  rapidly  after  the  first,  is  a  splendid  indication  of  the  literary 
activities  of  the  Hospital  StafT.  The  present  volume  maintains 
the  same  form  and  general  characteristics  as  the  first.  It  is  care- 
fully edited  and  contains  a  mass  of  interesting  and  diverse 
information.  J.  H.  ]\I.,  Jr. 


The  Interpretation  of  Radium,  being  the  Substance  of  Six 
Free  Popular  Experimental  Lectures  Delivered  at  the 
University  of  Glasco.  By  Frederick  Soddy,  M.A.,  F.R.S., 
Independent  Lecturer  in  Physical  Chemistry  and  Radioactivity 
in  the  University  of  Glasco.  Third  edition.  Pp.  2S4,  'S'-'i  illus- 
trations.   New  York:  G.  P.  Putman's  Sons. 

The  work  is  exceedingly  well  written,  in  an  interesting  and 
popular  style  and,  with  a  very  few  exceptions,  without  the  use  of 
mathematical  equations.  The  author  confines  himself  to  the  physi- 
cal and  chemical  sides  of  radioactivity  and  does  not  mention  the 
biological  and  therapeutic  sides,  except  in  a  few  sentences. 

rha])ter  I  is  an  introduction  containing  general  statements  in 
regard  to  the  science  of  radioactivity.  In  Chapter  II  the  author 
tells  of  the  discovery  of  radium,  and  of  its  general  properties  in- 
cluding the  evolution  of  energy.  The  next  two  chapters  treat 
of  the  characteristics  of  the  rays  from  radium;  and  Chapter  \ 
of  the  source  of  the  energy,  the  atomic  disintegration  theory,  etc. 
In  the  remaining  seven  chapters  the  relation  of  helium  to  the 
radioactive  processes,  the  laws  of  radioactive  changes,  the  ancestry 
of  radium  (uranium,  ionium,  etc.)  are  described;  radium's  des- 
cendants and  their  characteristics,  some  general  ideas  as  to  the 
evolutions  of  matter,  etc.,  and  finally,  the  thorium  and  actinium 
series  are  described.  The  last  chapter  was  added  for  this  third 
edition. 
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The  character  of  the  research  work  that  the  author  has  done  is 
an  ample  guarantee  for  the  general  accuracy  of  the  statements 
contained  in  the  book.  A  few  flights  of  fancy  in  Chapter  ^'  may 
be  pardoned  on  the  ground  that  they  were  designed  to  appeal  to 
the  imagination  and  stimulate  the  interest  of  the  public.     W.  D. 


Tuberculin  ix  Diagnosis  and  Treatment.  By  Louis  Hamman, 
M.D.,  Associate  in  Medicine  in  the  Johns  Hopkins  l^niversity 
and  to  the  Johns  Hopkins  Hospital  and  Samuel  Wolman,  M.I)., 
Instructor  in  Medicine  in  the  Johns  Hopkins  University.  Pp. 
3cSl;  30  illustrations.  New  York  and  London:  D.  Appleton  & 
Co. 

During  the  twenty-three  years  which  have  elapsed  since  Ivoch 
introduced  tuberculin  as  a  therapeutic  and  diagnostic  agent,  an 
enormous  literature  has  grown  on  the  subject,  a  large  part  of  it 
being  in  foreign  languages;  this  has  been  still  further  increased  by 
the  various  diagnostic  modifications.  In  reviewing  this  mass  of 
material  and  bringing  together  what  is  best  in  a  consecutive  narra- 
tive, Hamman  and  Wolman  have  rendered  a  valuable  service. 

The  first  chapter  deals  with  the  tuberculin  reaction,  tuberculin 
hypersensitiveness,  and  immunity.  The  second  chapter  gives  in 
detail  the  different  methods  of  employing  tuberculin  for  diagnostic 
purposes.  This  chapter  can  be  read  with  profit  by  many  who  have 
hazy  notions  as  to  how  the  reactions  are  to  be  interpreted.  This 
is  especially  true  of  the  von  Pirquet  test,  which  is  so  generally 
employed.  Of  this  test  they  say,  "that  a  positive  reaction  is  of 
considerable  value  in  diagnosis  during  the  first  year  of  life,  of  less 
during  the  second  year,  of  little  in  childhood,  and  none  in  adult 
life.  On  the  other  hand,  a  negative  reaction  excludes,  with  definite 
exceptions,  the  presence  of  an  active  tuberculous  lesion."  In 
other  words,  "tuberculin  is  an  index  of  tuberculous  infection,  not 
of  tuberculous  disease — . ' '  Given  a  combination  of  obvious  physical 
signs  and  definite  symptoms,  the  use  of  tuberculin  is  not  necessary. 
"Tuberculin  can  add  so  little  to  their  assurance  that  its  use,  under 
such  conditions,  is  superfluous." 

While  the  authors  recognize  that  accidents  have  followed  the 
conjunctival  test,  they  feel  justified  in  contiiuiing  its  use  because 
their  own  ex{)erience  has  been  free  from  untoward  results.  In 
sj)ite  of  this,  however,  we  cannot  but  feel  that  the  conjunctival 
test  should  be  avoided. 

The  third  chapter  considers  in  detail  the  therapeutic  uses  of 
tuberculin.  .\ny  one  wishing  to  employ  the  remedy  will  find  here 
an  excellent  account  of  how  it  should  be  administered. 

Hamman  and  Wolman  are  of  those  who  Ix'ljcve  that  tuberruiin 
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has  established  itself.  While  this  is  true  of  some  forms  of  tuber- 
culosis, notably  that  involving  the  eye,  we  cannot  escape  the  con- 
viction that  so  far  as  pulmonary  tuberculosis  is  concerned,  a  verdit 
"not  proven"  is  not  amiss.  H.  R.  M.  L. 


Ax  IxTERXATioxAL  System  OF  OpHT}L\L.Mir  Practke.  Edited  by 
Walter  L.  Pyle,  A.M..  M.I)..  Philadelphia.  ()i)hthahnic  Semi- 
ology and  Diagnosis  by  Charles  H.  Beard,  M.I).,  Surgeon  to 
the  Illinois  Charitable  Eye  and  Ear  Infirmary  (Eye  I)ei)artment), 
Oculist  to  the  Passavant  Memorial  Hospital  and  the  North  Star 
Dispensarv  (Chicago).  Pp.  400;  S4  illustrations.  Philadelphia: 
P.  Blakiston's  Son  &  Co.  H.  R.  M.  L. 

This  work  offers  as  nearly  as  may  be  to  the  student  a  guide  in 
the  diagnosis  of  diseases  of  the  eye  from  a  master  of  clinical  oph- 
thalmology. The  author  properly  describes  it  as  the  only  work 
devoted  exclusively  to  ocular  semiology.  The  writer  does  not 
merely  detail  the  different  symptoms,  but  connects  them  with  the 
underlying  pathological  and  anatomical  conditions. 

I'nlike  most  systematic  treatises  on  ophthalmology  which  are 
usually  briefest  in  describing  the  diseases  of  the  fundus,  in  this 
work  the  latter  occupies  just  about  one-half  of  the  whole,  a  circum- 
stance indeed  to  be  expected  from  so  skilful  a  delineator  as  the 
author  who  has  devoted  much  time  during  the  past  thirty  years  to 
the  original  drawings  from  which  the  illustrations  are  derived. 

Both  the  student  and  the  accomplished  practitioner  of  ophthal- 
mology will  find  in  this  book  a  storehouse  of  most  valuable  infor- 
mation brought  together  in  accessible  form  which  will  spare  many 
hours  search  and  provide  him  with  a  vade  mecum  to  which  he  can 
constanth'  turn  with  a  confidence  in  his  daih'  professional  labors. 

T.  B.  S. 


A  Treatise  ox  Pellagra  for  the  Gexeral  Practitioxer.  By 
Edward  Jexxer  Wood,  S.B.,  M.D.,  Chairman  of  the  Pehagra 
Commission.  North  Carolina  Board  of  Health.  Pp.  o77;  :^S 
illustrations.    New  York  and  London:  D.  Appleton  l^  Co. 

The  appearance  of  a  new  book  on  Pellagra  seems  to  surfeit 
the  field  of  literature  on  this  subject,  as  a  host  of  articles  have 
recently  appeared  in  the  current  magazine  literature,  several  other 
treatises  have  just  been  published,  and  numerous  boards  of  health 
have  issued  comprehensive  and  comj^lete  reports  upon  pellagra. 
However,  Wood,  shortly  after  the  conception  of  the  present  work. 
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at  a  time  when  there  was  not  a  single  complete  treatise  on  pellagra, 
was  taken  sick  and  the  ])ublication  of  the  work  was  delayed  more 
than  a  year,  during  which  time  the  subject  received  much  attention. 
Wood,  after  a  complete  historical  sketch,  details  fully  the  various 
theories  of  the  causation  of  pellagra,  the  most  important,  most 
widely  discussed  and  investigated  problems  of  the  disease.  The 
two  most  generally  accepted  theories  of  the  cause  of  the  disease 
are  that  it  is  due  to  a  specific  parasite  which  is  possibly  conveyed 
by  an  intermediary  host  or  it  is  the  result  of  the  ingestion  of  mouldy 
corn  which  causes  pellagra,  either  because  it  is  an  insufficient 
or  unappropriate  food,  or  because  it  contains  some  toxic  substance 
or  because  it  is  a  carrier  of  some  form  of  parasite.  The  author 
believes  that  the  first  theory  is  the  most  acceptable  and  advances 
good  arguments  to  uphold  his  position.  As  to  the  specific  biting 
fly  of  the  genus  Simulium  acting  as  the  intermediate  host,  he  does 
not  feel  so  confident.  In  the  succeeding  chapters  the  other  aspects 
of  the  disease  are  dealt  with  in  a  comprehensive  and  complete 
manner.  The  whole  subject  is  presented  in  a  thoroughly  instruc- 
tive yet  most  pleasing  way,  so  that  the  work  will  stand  in  the  fore- 
front of  American  treatises  on  this  verv  interesting  condition. 

J.  H.  M.,  Jr. 


Tropenkrankheiten  rxD  Tropexhygiexe.  By  Prof.  Dr.  Reix- 
HOLD  Ruge,  Marine-Generalarzt  in  Kiel,  und  Dr.  ]\Iax  zih 
Verth,  Marine  Oberstabsarzt  in  Kiel.  Pp.  4()o;  201  illustra- 
tions; 8  maps.    Leipzig:  Klinkhardt. 

The  authors  open  with  a  discussion  of  tropical  climates,  accli- 
matization, clothing,  habitation,  diet,  and  other  general  considera- 
tions in  relation  to  residence  in  the  tropics.  They  then  proceed 
to  take  up  with  great  thoroughness  the  discussion  of  specific  dis- 
eases. Distribution  is  considered  at  length  for  each  disease  and 
is  illustrated  by  shaded  maps  for  malaria,  sleeping  sickness,  kala- 
azar,  yellow  fever,  beri  beri,  schistosomiasis,  ankylostomiasis,  and 
filariasis.  The  life  history  of  the  etiologic  organism  of  each  disease 
receives  liberal  consideration.  The  pathology,  symptomatology 
and  treatment  follow. 

The  infectious  diseases  and  the  infestations  with  worms  or  arthro- 
pods are  first  considered.  Then  tropical  skin  diseases,  from  various 
animal  and  plant  venoms  or  poisons,  and  finally  a  brief  discussion 
of  the  jJCcuHarities  of  the  nni\(Tsally  distributed  diseases  when 
occurring  in  the  tropics.  The  book  is  liberally  j)rovided  with 
illustrations  of  lesions,  of  etiologic  organisms,  and  of  temperature 
charts.  J.  H.  A. 
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How  TO  Dlvgnose  Smallpox.  Bv  W.  McC.  Waxklyx,  H.A. 
(Cantab.),  M.R.C.S.,  L.R.C.P./  D.P.H.,  Assistant  Medical 
Officer  of  the  London  County  Council,  and  Formerly  Medical 
Superintendent  of  the  Kiver  Ambulance  Service  (Smallpox) 
of  the  ^Metropolitan  Asylums  Board.  Pp.  104;  11  illustrations. 
New   York:  Paul   B.   Iloeber,    1914. 

The  writer  has  compiled  a  practical  volume,  with  charts  and  a 
few  excellent  photographs,  to  assist  in  the  diagnosis  of  smallpox, 
both  in  its  common  and  rare  forms.  The  usual  distribution  of  the 
typical  outbreak  is  emphasized;  the  rash  is  observed  in  ascending 
order  of  density  on  the  abdomen,  chest,  back,  arms,  legs,  and  face; 
the  outbreak  showing  a  great  predilection  for  the  exposed  portions 
of  the  })ody  and  areas  of  irritation. 

The  subject  is  treated  in  eleven  chapters.  The  spread  of  smallpox 
by  unrecognized  cases;  unrecognized  cases  and  their  remedy; 
practical  points  in  the  method  of  examination;  individual  cases  of 
smallpox  considered  with  a  view  of  diagnosis;  individual  cases  and 
other  features  of  the  rash;  explanation  of  the  distribution  of  the 
rash;  other  factors  in  diagnosis;  differential  diagnosis;  initial  rashes; 
differential  diagnosis  of  chicken-pox  and  measles;  additional  points. 

The  writer  comments  upon  the  delay  in  the  recognition  of  small- 
pox as  an  important  factor  in  its  spread.  The  important  point  is 
emphasized  that  the  clinical  recognition  of  the  rash  and  its  differ- 
entiation from  the  various  exanthemata  and  other  cutaneous  out- 
breaks is  frequently  of  more  importance  than  the  indefinite  and 
frequently  confusing  prodromal  symptoms  and  history.  The 
volume  is  written,  in  a  great  part,  in  a  conversational  manner, 
making  easy  reading  and  bringing  out  clearly  the  points  the  writer 
wishes  to  emphasize. 

The  author's  experience  with  smallpox  extends  over  twenty 
years  and  a  studv  of  over  ten  thousand  cases.  F.  C.  K. 


Chemical  Pathology.     Being  a  Discussion  of  General  Path- 
ology   FROM    the    StANT)-POINT    OF  THE    ClIEMICAL    PROCESSES 

Involved.  By  H.  Gideon  Wells,  Ph.D.,  M.D.,  IVofcssor 
of  Pathology  in  the  University  of  Chicago,  and  in  Hush  Medical 
College,  Chicago.  Second  P'dition.  Pp.  (lib.  Philadelphia 
and  London:  W.  B.  Saunders  Co.,   1914. 

The  many  recent  substantial  contributions  to  the  literatnrc  of 
biological  chemistry  have  made  necessary  this  new  edition  of  the 
standard  American  text-book  on  chemical  pathology.  Comparison 
with  the  original  edition,  ])nblished  seven  years  ago,  shows  the 
dimensions  of  the  book  to  be  considerably  enlarged  and  .sixty-seven 
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new  pages  added.  Especially  the  chapters  on  immunity,  tumors, 
and  diabetes  are  amplified.  In  the  introductory  chapters  Wells 
gives  an  epitome  of  the  modern  views  concerning  the  chemistry 
and  physics  of  the  cell,  including  in  this  a  rather  illuminating  dis- 
cussion on  colloids,  and  concerning  the  nature  and  action  of  enzymes. 
Then,  after  covering  in  the  next  130  pages  the  chemistry  of  bacteria, 
of  animal  parasites,  and  of  the  immunity  reactions,  he  enters  into 
a  discussion,  from  a  physicochemical  view-point,  of  general  patho- 
logical lesions,  devoting  chapters  to  inflammation,  circulatory 
disturbances,  edema,  retrogressive  changes,  pigmentations,  tumors, 
metabolic  disturbances,  ductless  glands,  and  finally  diabetes.  To 
those  familiar  with  the  literature  of  the  past  decade  bearing  on 
the  subjects  discussed  this  book  will  be  a  review  of  the  important 
facts  established.  To  those  who  have  not  had  the  opportunity 
of  covering  that  literature  it  will  be  a  fascinating  and  able  summary 
of  the  same.  To  all,  because  of  the  more  than  a  thousand  reference 
footnotes,  including  cross  references  to  many  other  bibliographies; 
it  will  be  a  most  valuable  guide  to  the  original  sources  in  the  litera- 
ture on  chemical  pathology.  T.  G.  ^I. 


A  Handbook  for  the  Postmortem  Room.  By  Alexander  G. 
Gibson,  D.INI.  (Oxon.)  F.R.C.P.  (Lond.),  University  Demon- 
strator in  Pathology,  Oxford;  Honorary  Assistant  Pathologist 
to  the  Radcliffe  Infirmarv,  Oxford.  Pp.  ISO.  Oxford  University 
Press,  1914. 

This  booklet  is  a  guide  for  the  student  in  the  technique  of  autop- 
sies, and  is  based  upon  Virchow's  methods.  A  large  amount  of 
anatomy  is  necessarily  described.  Lymph  "glands"  are  mentioned 
instead  of  lymph  nodes.  The  thoracic  portion  of  the  spinal  cord 
should  not  be  referred  to  as  the  "dorsal."  The  corpus  callosum 
does  not  have  "fornices."  The  squamous  portion  of  the  "petrous" 
bone  doubtless  means  the  squamous  portion  of  the  temporal  bone. 

As  to  the  postmortem  technique,  the  very  j^ractical  method  of 
measuring  the  body  by  a  permanent  scale,  notched  in  the  tabic, 
is  not  mentioned,  but  the  old  wooden  staf^"  is  referred  to.  Examina- 
tion by  bacteriological  methods  should  be  at  least  referred  to  before 
the  organs  are  removed,  since  the  chapter  which  covers  this  is  at 
the  back  of  the  book,  thus  minimizing  the  i)roinincnce  and  impor- 
tance of  such  investigation.  In  the  histological  mctliods.  in  ])la<r 
of  "4  j)(T  cent,  formaldehyde"  we  ])resume  4  per  cent,  formalin 
is  meant.  Again,  in  investigation  of  the  labyrinth  of  the  ear.  we 
consider  the  parts  too  minute  for  efficient  gross  insj)ection,  and 
think  that  liistological  methods  should  l)c  rccominendcMl  instead. 
Englishisms  should  l)c  a^()i(led.     l-'or  example,  not  many  patholo- 


Lusk:  fundamental  basis  of  xutritiox  59.*^ 


gists  outside  of  England  or  its  colonies  know  the  exact  size  of  the 
proverbial  "threepenny  bit,"  and  while  most  of  us  have  seen  a 
lung  sink  in  water,  but  few  have  seen  it  "swim,"  yet  we  all  have 
seen  it  float. 

The  book  is  well  printed  on  good  paper,  has  a  flexible  binding, 
and  is  of  hii)-pocket  size.  It  can  be  warmly  recommended,  for  a 
mastery  of  its  terse  directions  will  surely  make  one  expert  in  post- 
mortem technique.  P.  G.  S.,  Jr. 


Tex  Sex  Talks  to  Girls  (Fourteen  Years  axd  Older).  By 
Irvixg  David  Steixhardt,  ]M.D.,  Instructor  in  Clinical  Surgery 
and  Assistant  Surgeon,  Cornell  Iniversity  Medical  School. 
Pp.  193;  6  illustrations.  Philadelphia  and  London:  J.  B.  Lip- 
pincott  Company,  1914. 

The  originals  of  these  lectures  or  talks  to  girls  were  delivered 
l)efore  several  organizations  in  New  York,  and  later  published  in 
the  New  York  Medical  Journal.  The  interest  in  them  was  so  great, 
and  the  demands  for  reprints  so  numerous  that  the  author  issued 
them  with  minor  revisions  and  enlargements  in  their  present  form. 
The  descriptions  and  discussions  are  so  simple,  direct,  and  accurate 
without  going  into  unnecessary  and  gruesome  details  that  physicians 
may  well  recommend  the  book  to  those  seeking  advice  on  this 
subject.  The  book  would  find  its  best  use  in  the  hands  of  young 
girls  after  some  general  instruction  by  mothers.  F.  H.  K. 


Fuxt)amex'tal  Basis  of  Nutrition.  By  Graham  Lusk,  Professor 
of  Physiology,  Cornell  I^niversity  ]\Iedical  College,  and  Scientific 
Director  of  the  Russell  Sage  Institute  of  Pathology.  Pp.  62. 
New  York:  Yale  University  Press,  1914. 

Ix  order  that  those  desirous  of  learning  may  obtain  a  better 
conception  of  the  principles  of  nutrition  than  has  heretofore  been 
afforded  them  by  the  numerous  poi)ular  newspaper  and  magazine 
articles  that  from  time  to  time  have  aj)peared,  the  well-known 
lecture  of  Professor  Lusk,  which  was  delivered  in  1913  as  the  Anni- 
versary Address  of  the  New  York  Academy  of  ^Medicine,  has  been 
published  as  a  small  book. 

The  subject  is  discussed  in  a  way  that  makes  it  clear  to  any 
intelligent  person.  Facts  which  under  ordinary  circumstances 
would  make  but  dry  reading  are  presented  with  that  resourcefulness 
and  interest  so  characteristic  of  the  distinguished  author.  The 
history  of  the  development  of  our  modern  conception  of  nutrition; 
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the  caloric  needs  of  the  body  under  various  conditions  and  the 
importance  of  basing  a  dietary  upon  caloric  values;  the  role  of  the 
various  proteins  in  the  animal  economy;  the  dietetic  habits  of  differ- 
ent races  and  different  classes  of  individuals;  the  importance  of  vita- 
mines  as  illustrated  in  beriberi;  and  finally  the  economic  value  of 
various  kinds  of  food  are  discussed.  No  one,  whether  layman  or 
physician,  can  read  this  lecture  without  obtaining  a  clearer  concep- 
tion of  the  science  of  nutrition  and  without  having  his  attention 
directed  to  the  great  problems  of  fundamental  economic  importance 
that  have  arisen  from  our  present-day  dietetic  habits.     G.  j\I.  P. 


Bedside  Hematology.  By  Gordon  R.  Ward,  M.D.,  Fellow  of 
the  Royal  Society  of  Medicine,  London.  Pp.  394.  Philadel- 
phia and  London:  W.  B.  Saunders  Co.,  1914. 

Dr.  Ward  states  that  his  book  is  intended  as  "an  introduction 
to  the  clinical  study  of  the  so-called  blood-diseases  and  of  allied 
disorders."  He  has  carefully  followed  this  idea,  so  that  throughout 
the  book  there  is  a  decided  tendency  to  stick  solely  to  the  elimentary 
and  to  avoid  the  complicated,  unproved,  and  much-discussed  theories 
that  are  generally  agitating  hematologists. 

The  book  begins  with  a  novel  classification  of  blood-disorders 
which  is  certainly  practical.  In  the  succeeding  chapters  this  classi- 
fication is  adhered  to  and  the  various  disorders  in  each  group  are 
fully  discussed,  particular  stress  being  laid  upon  pathology  and 
symptomatology.  The  remaining  chapters  deal  with  methods  of 
treatment. 

Several  criticisms  may  be  made  of  the  author's  method  of  dealing 
with  his  subject.  The  chapter  on  methodg  of  making  a  blood-diag- 
nosis is  not  sufficiently  complete;  the  important  blood-disorders 
are  dismissed  with  too  short  a  discussion  of  pathogenesis,  while 
the  less  important  conditions  are  not  discussed  at  all  from  this 
point  of  view;  there  is  an  absence  of  good  colored  ])lates  illustrative 
of  the  blood-picture  in  any  blood-disorders;  while  lastly,  treatment 
is  often  insufficient,  while  it  is  certainly  not  specific  enough  in 
most  instances.  The  i)athologi('al  sections  and  those  dealing  with 
the  symptomatology  are  oxcollent  and  could  bo  improved  upon  with 
difficulty.  Furthermore,  the  chapter  upon  the  blood  in  various 
diseases  is  particularly  valuable. 

The  whole  book  is  extremely  practical  and  good  common-sense 
is  used  in  the  handling  of  the  subject  matter.  For  this  reason  it 
should  uiidoubtedlv  meet  with  a  most  gratifying  reception. 

J.  H.  M.,  Jr. 
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Diet  Lists  of  the  Presbyterian  Hospital,  New  York  City. 
Compiled,  Avith  Notes,  by  Herbert  S.  Carter,  A.M.,  ]\1.D., 
Associate  in  Medicine  at  Columbia  University  and  Associate 
Visiting  Physician  to  the  Presbyterian  Hospital,  New  York  City. 
Pp.  129.  Philadelphia  and  London:  W.  B.  Saunders  Company, 
1913.. 

This  book  in  no  sense  is  to  be  regarded  as  a  work  on  dietetics. 
It  is  what  it  is  represented  to  be,  an  intelligent  compilation  of  the 
various  diet  lists  that  by  experience  at  the  Presbyterian  Hospital 
have  been  found  useful  and  practical. 

Various  tj-pes  of  diets  are  detailed  in  tabulated  form.  For  example, 
regular  house  diet,  convalescent  diet,  soft  diet,  milk  and  liquid 
diets  are  presented  and  briefly  discussed.  Various  kinds  of  typhoid 
diets  are  next  given.  Salt-poor  and  piirin-free  diet  lists  are  explained. 
Gastric  diets  are  entered  into  with  considerable  care  and  diabetic 
diets  are  emphasized  in  great  detail.  In  addition,  diets  for  consti- 
pation, diarrhea,  obesity,  etc.,  are  given.  Useful  features  of  the 
book  are  the  additions  of  various  gastric  and  intestinal  test  diets, 
a  table  of  carbohydrate  equivalents,  and  a  list  of  useful  receipts 
for  special  dishes  suitable  to  diabetics.  At  the  end  of  the  book  are 
given  a  table  of  the  average  chemical  composition  of  American 
foods  and  Fisher's  table  of  standard  portions. 

Frequent  comments  by  the  author  furnishes  valuable  explana- 
tions and  suggestions.  For  the  practising  physician  who  has  little 
time  and  usually  less  inclination  to  work  out  accurate  diet  lists, 
this  collection  of  diets  will  prove  of  great  help  and  undoubted 
value.  G.  M.  P. 


Pharmacology,  Clinical  and  Experimental.  A  Groundwork 
OF  Medical  Treatment.  By  H.  H.  Meyer  and  R.  Gottlieb, 
Professors  of  Pharmacology  at  Vienna  and  Heidelberg;  Trans- 
lated by  J.  T.  Halsey,  Professor  of  Pharmacology,  Therapeutics, 
and  Clinical  Medicine  at  Tulane  University.  Pp.  604;  64  illus- 
trations. Philadelphia  and  London:  J.  B.  Lippincott  &  Co., 
1914. 

Considering  pharmacology  as  the  "reaction  of  living  organisms 
to  various  chemical  agents,"  the  authors  have  made  an  able  presen- 
tation of  scientific  drug  therapy,  with  frequent  references  to  phj'si- 
ology  and  the  seat  and  causes  of  the  pathological  conditions  involved. 
As  its  name  implies,  their  book  is  more  than  a  text-book  of  thera- 
peutics, in  that  it  considers  the  pharmacological  action  of  certain 
drugs  not  used  in  medicine,  for  example,  curare,  the  first  drug 
discussed.  On  the  other  hand,  it  does  not  attempt  to  include 
remedies  other  than  drugs,  such  as  massage,  electrictiy,  baths 
and  so  forth. 
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A  fundamental  division  of  all  drugs  is  made  into  two  classes: 
Organotropic  (drugs  influencing  organs  and  their  functions),  and 
etiotropic  (those  acting  on  the  causative  agents  of  disease).  The 
table  of  contents  is  divided  into  eighteen  chapters,  the  first  fourteen 
being  devoted  to  the  pharmacology  of  the  several  organs;  the  last 
four  to  the  pharmacology  of  heat  regulation,  of  inflammation, 
etiological  pharmacological  agents,  and  factors  influencing  pharma- 
cological reactions.  Drugs  are  not  considered  individually,  but 
under  each  organ  that  they  affect  pharmacologically.  A  copious 
list  of  original  sources  is  given  at  the  end  of  each  chapter.  All  doses 
are  given  in  the  metric  system  only. 

Numerous  additional  facts  and  opinions  are  inserted  by  the  trans- 
lator. These  so  frequently  disagree  with  the  authors  and  sometimes 
supply  such  serious  omissions,  that  an  original  work  by  the  trans- 
lator would  be  awaited  with  interest.  For  example  the  im})ortant 
effect  of  digitalis  on  the  conductivity  of  the  heart,  so  well  demon- 
strated, by  Cushny,  ^Mackenzie,  and  Lewis,  is  briefly  dealt  with 
between  brackets  on  page  266. 

The  subject  matter  appears  on  the  whole  to  be  accurately  and 
adequately  given.  ]Many  of  the  newer  synthetic  compounds  are 
given,  with  cautious  estimations  as  to  their  probable  value.  Among 
the  cathartics,  the  phthaleins  are  emphasized,  including  the  phenol- 
tetrachlorphthalein  advocated  by  Abel  and  Rowntree.  One  is 
surprised,  however,  to  find  no  mention  of  agar-agar  or  liquid  petro- 
latum  among   the   laxatives. 

The  book  is  well  bound  and  well  printed  on  good  paper.  A  dan- 
gerous slip  occurs  on  page  38,  where  0.02  gm.  of  pantopon  is  said 
to  correspond  to  0.1  gm.  of  morphin  instead  of  0.01  gm.  of  morphin. 

E.  B.  K. 


The  Clinics  of  John  B.  Murphy,  M.D.,  at  Mercy  Hospital, 
Chicago.  Vol.  Ill,  No.  2,  April,  1914.  Pp.  212;  oS  illustrations. 
Philadelphia  and  London:    W.  B.  Saunders  Comj^any,  1914. 

The  April  number  of  Murphy's  Clinics  contains  the  first  of 
"Muri)hy's  Clinical  Talks  on  Surgical  and  General  Diagnosis," 
which  ha\e  been  advertised  as  a  new  feature  for  the  current  year. 
This  talk  has  special  reference  to  empyema,  and  to  the  Abder- 
halden  test  in  tubal  pregnancy.  In  the  case  of  empyema  presented 
the  treatment  consisted  in  drainage  of  the  pleural  cavity  by  a 
rubber  tube  insertcMl  through  an  intercostal  incision.  There  follow 
three  cases  of  ectopia  testis;  a  case  of  cholelithiasis  treated  by 
cholecystectomy;  and  a  case  of  "acute  pancreatic  cyst."  The 
latter  was  recognized  eventually  as  a  case  of  carcinoma,  with 
pancreatogastric  fistula;  but  its  origin,  whether  gastric  or  pan- 
creatic, does  not  appear  to  ha\e  been  determined. 
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Dr.  Mix  continues  to  contribute  the  main  interest  to  the  dis- 
cussion of  "borderline"  cases  by  his  able  presentation  of  facts 
bearing  on  diagnosis.  Sometimes,  however,  it  seems  that  the 
audience  becomes  confused  by  these  discussions.  Thus  at  page 
274,  during  an  operation  on  a  patient  with  duodenal  ulcer.  Dr. 
]\Iurphy  says,  "The  air  in  the  stomach  has  gone  into  the  jejunum, 
and  the  stomach  is  collapsed."  A  visiting  doctor  remarks,  "Dr. 
Mix  just  made  the  statement  that  there  was  gas  in  the  stomach;" 
to  which  Dr.  Mix  rejoins:  "Xo,  I  said  that  there  was  no  gas  in  the 
stomach.  I  said  that  persons  with  duodenal  ulcer  frequently 
complained  of  gas  in  the  stomach,  and  that  it  was  not  gas  in  the 
stomach  but  air  pumped  there  in  order  to  get  rid  of  gas."  P^vi- 
dently  the  visitor  did  not  appreciate  the  nice  distinction  between 
air  and  gas. 

The  classification  of  pathological  conditions  encountered  in  the 
thyroid  gland,  given  by  Dr.  Murphy,  is  one  that  should  be  memor- 
ized by  every  general  practitioner;  it  is  only  two  pages  long. 

The  most  valuable  portion  of  the  present  number  is  that  on 
tuberculosis  of  the  kidney,  although  here  again  classification  and 
operative  statistics  from  foreign  clinics  occupy  a  space  of  two 
pages.  But  Dr.  ]\Iurphy  has  assembled  the  case  histories  of  three 
patients  recently  operated  upon,  though  at  different  times,  and 
presents  a  clinical  discussion  of  symptomatology  and  diagnosis 
which  is  as  good  as  anything  that  has  yet  appeared  in  the  Clitiics. 

Several  cases  of  nerve  lesions  conclude  the  volume.  In  one  of 
these  patients,  who  suffered  with  pain  referred  to  an  amputated 
leg,  sections  of  the  sciatic  nerve  had  been  removed  on  various 
occasions  by  different  surgeons,  and  he  was  at  last  sent  to  Dr. 
Murphy  with  the  suggestion  that  the  pain  might  be  "cortical"  in 
origin.  Dr.  ]\Iurphy  and  Dr.  ^lix  reached  the  conclusion  that  it 
was  neither  cortical  nor  due  to  amputation  neuromata,  but  to  an 
ascending  neuritis;  and  Dr.  Murphy  divided  half  of  the  cauda 
equina,  which  was  found  red  and  apparently  inflamed.  There 
was  much  immediate  relief  of  pain,  but  in  a  few  weeks  the  patient 
claimed  that  there  was  a  return  of  the  same  pain,  and  Dr.  Murphy 
concluded  that  in  the  light  of  our  present  knowledge  of  sensory 
nerve-root  phenomena,  such  a  recurrence  of  j)ain  was  inexplicable. 
The  question  arises,  Was  the  pain  reallv  onlv  psvchological  ? 

A.  P.  C.  A. 


The  (.'linics  of  John  B.  Murphy,  M.D..  at  Mercy  IIosimtal, 
Chicago.  Vol.  Ill,  Xo.  3,  June,  1914.  Pp.  207;  oo  illustrations. 
Philadelphia  and  London:  W.  B.  Saunders  Company,  1914. 

This   remarkable   periodical   is   constantly   springing   new   sur- 
prises on  its  readers.    Here  on  the  first  page  of  the  present  iinnilx  r 
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is  inserted  a  note  to  Dr.  Murphy  from  the  President  of  the  senior 
class  of  the  Northwestern  University  ^Medical  School,  expressing  the 
thanks  of  the  class  to  Dr.  Murphy  and  his  staff  for  their  "regularity, 
punctuality,  and  faithful  and  efficient  service  in  giving  to  us  such  a 
thorough  and  systematic  course  of  instruction  as  we  have  received 
during  this  past  school  year."  Next  comes  a  remark  by  a  "Gentle- 
man" (in  caps,  and  small  caps.):  "What's  the  matter  with  him?" 
The  Class:  "He's  all  right."  Then  follow  Dr.  ]\Iurphy"s  remarks 
in  appreciation  of  the  class'  action. 

Now,  who,  we  may  ask,  is  responsible  for  the  insertion  of  this 
vulgar  clap-trap?  Is  it  the  editor  himself  or  is  it  the  publisher? 
Is  this  kind  of  thing  going  to  be  continued,  or  is  Murphy's  Clinics 
ever  to  become  a  self-contained,  dignified,  non-notoriety  seeking 
medium  of  conveying  surgical  knowledge?  There  are  so  many 
excellent  features  about  these  Clinics  that  it  makes  one  sick  at 
his  stomach  to  find  every  once  in  a  while  such  assaults  as  these  on 
his  sense  of  propriety. 

One  excellent  feature  in  the  present  number  is  the  discussion  on 
the  differential  diagnosis  of  gastric  and  duodenal  ulcer  by  Dr. 
Murphy  and  Dr.  Charles  L.  Mix.  There  are  also  a  number  of  case 
reports  of  tenoplasty,  tendon  transplantation,  neuroplasty,  etc.. 
for  deformities  and  disabilities  of  the  hands  and  feet  following  infan- 
tile paralysis,  traumatisms,  infections,  etc.;  a  case  of  arthroplasty 
of  the  elbow  with  a  "splendid"  result,  although  only  45  degrees  of 
motion  was  present  after  five  weeks;  and  several  operations  for 
fractures.  There  is  also  recorded  a  case  of  carcinoma  of  the  hip, 
metastatic  from  the  breast,  treated  by  excision  of  the  hip,  and.  at 
a  subsequent  operation,  by  bone  transplantation  to  fill  the  defect. 
The  patient  had  no  recurrence,  and  was  walking  around  the  hospital, 
with  the  aid  of  crutches,  when  last  reported,  three  months  after 
operation.  This  is  an  example  of  Dr.  ]\lurphy"s  pioneer  work.  It 
makes  conservative  surgeons  hold  their  breath  and  wait  to  see  what 
is  going  to  happen  next.  A.  P.  C.  A. 


Collected  Papers  by  the  Staff  of  St.  Makys  Hospital, 
^NFayo  Clinic,  Rochester,  Minnesota,  1918.  Edited  by  Mrs. 
M.  H.  Mellish.  Pp.  S19;  335  illustrations.  Philadelphia  and 
London:  W.   B.   Saunders   Company,    1914. 

No  fewer  than  twenty-eight  names  appear  in  the  list  of  contribu- 
tors to  this  year's  volume  from  the  Mayo  clinic,  and  about  a  dozen 
of  the  names  are  unfamiliar,  showing  tliat  "  new  bhiod"  is  constantly 
being  infused  into  the  work. 

Thr  papers  deahng  with  the  alimentary  canal  continue  to  hold 
first  place  in  order  of  presentation  and  in  quantity,  but  other  depart- 
ments of  surgery  seem  to  be  eager  contestants  for  the  latter  honor. 
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Second  in  order  of  presentation  comes  the  department  of  nrino- 
genital  organs,  which  has  advanced  to  its  present  highly  honorable 
title  from  the  less  fashionable  term  genito-urinary  (1905-1911), 
through  that  of  urogenital,  employed  in  the  volume  for  1912. 
May  we  expect  next  year  to  see  it  appear  under  the  still  more  aris- 
tocratic title  of  urology?  Third  in  order  are  the  papers  on  the  surgery 
of  the  ductless  glands,  all  of  them  this  year  dealing  with  the  thyroid 
gland.  There  follow  eleven  articles  dealing  with  the  surgery  of  the 
head,  trunk,  and  extremities;  eight  on  "technique;"  and  five  general 
papers  not  otherwise  classified,  among  them  an  interesting  account 
of  a  visit  paid  by  Dr.  W.  J.  ^Nlayo  to  some  of  the  most  important 
surgical  clinics  of  Germany,  Belgium,  and  Great  Britain. 

These  articles,  covering  such  a  wide  range  of  subjects,  naturally 
are  of  various  importance.  Some  are  so  excellent  that  others  suffer 
by  comparison.  ^Yere  the  latter  found  in  the  average  medical 
weekly  they  probably  would  pass  muster,  but  several  of  them  are 
unworthy  of  preservation  in  a  bound  volume.  It  is  not  that  the 
subjects  of  these  inferior  contributions  are  not  of  importance, 
not  that  they  are  not  well  presented,  but  that  having  been  read 
once  before  some  small  country  or  suburban  medical  society,  the 
address  has  then  and  there  served  its  purpose  when  it  has  been 
delivered  orally;  it  contains  no  record  of  new  facts,  reports  no  case 
histories,  and  being  merely  an  ephemeral  production  has  no  justifi- 
cation for  attempts  at  immortality.  In  a  few  instances  the  offence 
is  carried  further,  and  two  or  more  papers  of  this  description  on 
closely  allied  if  not  indeed  identical  subjects  are  produced  side  by 
side,  under  the  name  of  the  same  author.  This  criticism,  which 
appears  to  us  to  be  just,  applies  not  only  to  the  present  volume  but 
to  past  volumes  as  well;  occurring  only  once  it  might  be  overlooked, 
but  a  persistent  fault  requires  correction. 

The  contributions  which  appear  to  have  most  to  recommend  them 
are  a  few  among  those  in  the  section  dealing  with  the  alimentary 
tract,  such  as  Graham's  observations  on  peptic  ulcers;  Smithie's  on 
gastric  ulcer  and  gastric  cancer;  and  Carman  on  the  Rcrntgen  rays 
in  gastric  cancer  and  ulcer-;  as  well  as  a  series  of  papers  on  the  surgery 
of  the  female  breast.  It  is  curious  to  see  the  emphasis  placed  on 
ether  as  the  best  general  anesthetic  under  all  circumstances,  and 
amusing  to  read  the  contemptuous  remarks  about  nitrous  oxide 
and  oxygen  anesthesia,  since  such  contempt  surely  argues  inexperi- 
ence of  satisfactory  administration  and  of  its  resultant  advantages. 

It  is  a  pity  that  the  table  of  contents  does  not  include  the  authors' 
names.  The  index  of  contributors,  at  p.  789,  does  not  supply  this 
deficiency.  And  it  would  give  a  certain  added  authority  to  the 
opinions  ex|)ressed  if  somewhere  the  official  status  of  the  writers 
were  described.  A  few  other  questions  arise:  \Yhy  is  the  cumbrous 
term  "  intercarotid  paraganglion"  better  than  our  old  friend  the 
carotid   body?      Is   the   "new   motor   meal"   des(ribe<l   at   j).    715 
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designed  for  automobile  parties?  Is  not  Mr.  Thompson  Walker 
intended  at  p.  7(51  when  reference  is  made  to  Mr.  Thomas  Walker? 
And  in  the  same  place  whv  is  Mr.  Biirghard's  name  so  misspelled? 

A.  P.  C.  A. 


Surgery  of  the  Vascular  System.  By  Bertra]\i  M.  Berx- 
HEIM,  A.B.,  M.D.,  Instructor  in  Surgery,  Johns  Hopkins  Univer- 
sity, Baltimore,  Md.  Pp.  104;  53  illustrations.  Philadelphia 
and  London:  J.  B.  Lippincott  Company. 

Bernheim  gives  in  sufficient  detail,  and  with  excellent  illustra- 
tions, accounts  of  the  methods  of  transfusion,  bloodvessel  suture, 
transplantation  of  a  segment  of  vein  or  artery,  and  arteriovenous 
anastomosis  or  reversal  of  the  circulation.  The  sections  which 
follow  evidently  have  been  included  only  in  an  attempt  to  justify 
the  sounding  title  which  is  given  to  this  little  monograph.  These 
sections  (varicose  veins,  surgery  of  the  heart,  aneurysms)  are 
discussed  in  an  entirely  inadequate  manner,  even  as  regards  ques- 
tions of  mere  technique.  The  volume  is  padded,  moreover,  by 
twenty  pages  of  statistics  of  operations  for  aneurysm  abstracted 
from  the  classical  articles  of  Monod  and  A'anverts.  In  view  of 
the  evident  desire  to  issue  a  volume  of  fair  size  it  is  inexjilicable 
that  Bernheim  should  have  omitted  the  terminal  S  in  the  name  of 
the  latter  author. 

In  a  new  edition  we  believe  it  will  be  well  for  the  author  to 
eliminate  some  of  the  preaching  in  the  earlier  chapters  and  to 
limit  the  later  chapters  to  descriptions  of  technique. 

A.  P.  C.  A. 
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Hematuria  in  Appendicitis. — Carlier  and  Lkroy  {Prov.  Med., 
1914,  xxvii,  102)  deal  with  the  occurrence  of  hematuria  (hirinfj  the 
course  of  appen(Hcitis  and  independent  of  any  lesion  in  the  j^^enito- 
urinary  tract.  This  condition  has  received  considerable  attention  in 
recent  time  and  has  been  oljserved  in  both  acute  and  chronic  forms  of 
appendicitis.  In  chronic  cases  hematuria  may  be  the  first  and  only 
symptom  occurring  suddenly  in  apparently  normal  individuals  following 
a  strain,  sudden  exposure  to  cold,  etc.  The  hematuria  may  occur  with- 
out pain,  or  may  l)e  accompanied  by  pain  simulating  renal  colic.  It 
may  last  only  during  micturition,  occur  every  day,  or  recur  at  infre- 
quent intervals  over  a  periofl  of  years.  Only  after  an  exploratory 
laparotomy  is  the  inflamed  condition  of  the  appendix  discovercfl,  and 
after  its  removal  the  hematuria  permanently  ceases.  The  same  symj)- 
toms  may  occur  during  the  course  of  an  acute  case,  and  if  anything, 
are  more  prominent  here.  By  suital>le  examination  it  has  been  shown 
that  the  bleeding  comes  quite  consistently  from  the  right  side.  In  an 
analysis  of  14  cases  it  was  found  in  9  that  the  tissues  about  the  ureter 
were  involved  in  the  inflammatory  process,  but  apparently  injury  to 
the  urethral  mucosa  was  not  the  cause  for  the  hemorrhage.  The 
i)leeding  might  be  explained  on  the  basis  of  a  nephritis  inriuced  by 
toxins  originating  in  the  appendix,  but  the  occurrence  of  the  right- 
sided  source  of  tiie  l)leefling  points  to  a  closer  relationship,  which  is 
explained  by  Carlier  and  Leroy  on  the  assumption  that  either  sterile 
or  infected  emlioli  reach  the  kidney  by  way  of  the  retrf)-peritoneal 
veins  and  cause  three  infarctions  or  very  circumscribed  infiamujation 
resulting  in  the  former  case  in  a  simple  hematuria,  or  in  the  latter  a 
moderate  grade  of  nephritis  of  the  acute  type. 
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A  Rapid  Clinical  Test  for  Hyperglycemia. — Gitlow  and  Horo- 
witz [Biochcm.  Bull.,  1914,  iii,  272)  have  attempted  to  devise  a  rapid 
clinical  method  for  the  detection  of  hyperglycemia,  especially  one 
which  can  be  applied  to  very  small  quantities  of  blood  and  one  that  is 
as  useful  to  the  practicing  physician  as  the  Fehling's  reaction.  The 
reagents  employed  are  sulfuric  acid,  water,  alpha-naphthol  and  alcohol, 
as  used  in  the  test  originally  devised  by  Molisch.  The  reagents  are 
best  added  in  the  following  order:  alpha-naphthol;  the  solution  to  be 
tested;  water  and  sulfuric  acid;  the  latter  two  must  be  in  the  same 
amounts  in  all  the  tests.  It  is  possible  that  a  modification  of  this 
method  which  is  not  described  in  detail  in  the  present  paper  may  be 
applied  to  quantitative  examination  of  sugar  in  the  blood.  Gitlow  and 
Horowitz  feel  that  the  test  is  excellent  and  that  the  difference  in  color 
between  tests  performed  on  normal  and  hyperglycemic  bloods  is  very 
marked  and  verv  readilv  detected. 


The  Origin  and  Development  of  Crescents. — Thomsox  {Annals 
Trop.  Med.  and  Par.,  1914,  viii,  85)  deals  with  a  study  of  crescents  made 
on  living  individuals  and  in  autopsy  smears  from  cases  dying  in  the 
Panama  Canal  Zone.  The  general  deductions  as  the  result  of  the 
observations  made  may  be  summarized  as  follows:  Crescents  require 
about  ten  days  for  their  development  into  the  adult  state.  This 
development  takes  place  chiefly  in  the  bone  marrow  and  spleen.  During 
all  stages  of  its  development  the  protoplasm  of  the  crescent  stains  a 
greenish-blue  and  often  a  yellow  color  as  compared  with  the  deeper  blue 
of  the  asexual  schizonts.  On  the  other  hand  the  chromatin  stains  more 
faintly  than  in  the  latter,  is  less  abundant  and  more  granular  and  never 
breaks  up  into  masses  such  as  are  seen  in  the  segmenting  forms.  As 
regards  the  pigment  in  devloping  crescents,  this  appears  very  early 
and  remains  scattered  until  the  adult  stage  is  reached.  Thomson 
was  able  to  find  adult  crescents  in  autopsy  smears  in  spleen  and  bone 
marrow  after  eleven  days'  treatment  with  quinin.  Xo  evidence  was 
obtained  of  parthenogenesis  in  crescents.  From  observations  made 
upon  crescents  found  in  the  peripheral  l)lood  the  following  conclusions 
are  drawn:  (1)  Crescents  are  produced  from  ordinary  asexual  spores 
which  develop  somewhere  in  the  internal  organs  and  appear  suddenly 
in  the  peripheral  blood.  The  period  of  development  is  about  ten  days 
and  the  period  of  life  in  the  circulating  blo.od  not  more  than  a  few  days. 
The  occurrence  of  crescents  in  the  peripheral  blood  over  long  periods 
of  time  is  due  to  the  fact  that  they  are  constantly  being  replenished 
from  recent  asexual  forms.  Fresh  broods  of  crescents  appear  in  the 
blood  every  day,  every  other  day,  or  at  irregular  intervals,  depending 
upon  the  asexual  sporulation.  It  would  seem  that  quinin  has  no  direct 
destructive  action  upon  crescents  either  during  their  development  or 
after,  l)ut  it  destroys  the  asexual  spores,  the  source  of  supply.  Further 
observations  tend  to  show  that  crescents  tend  to  become  spherical  in 
about  four  minutes  after  the  blood  is  drawn.  This  appeared  to  coincide 
with  the  time  of  blood  coagulation.  This  spherulation  is  probably 
the  result  of  osmotic  changes  and  this  in  turn  stimulates  flagellation. 
There  is  no  evidence,  however,  to  support  the  idea  that  crescents  ever 
flagellate  in  the  circulating  blood. 
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The  Adrenalin  Index  of  the  Suprarenal  Glands. — Sydenstricker, 
Delatour,  and  Whipple  i^Jour.  E.vpcr.  Med.,  1914,  xL\,  536)  have  made 
a  study  of  the  adrenalin  index,  by  which  is  meant  the  amount  of  adrena- 
lin in  milligrams  per  gram  of  the  gland.  Of  the  more  accurate  and 
sensitive  methods  for  the  determination  of  adrenalin  Sydenstricker, 
Delatour,  and  ^Yhipple  have  found  the  chemical  colorimetric  method 
the  best.  They  have  found  that,  as  a  rule,  both  adrenal  glands  in  the 
same  individual  contain  about  the  same  amount  of  adrenalin  per  gram, 
the  normal  figures  being  0.35  to  0.5  of  a  milligram,  provided  autopsy 
takes  place  shortly  after  death.  In  experimental  work  a  low  index 
was  found,  especially  during  the  intoxication  associated  with  intestinal 
obstruction.  Animals,  injected  with  a  sublethal  toxic  dose  of  the 
poison  found  in  closed  duodenal  loops,  show  after  recovery  a  rise  of  the 
adrenal  index  to  a  point  considerably  above  normal.  The  index  falls 
to  a  low  level  as  the  result  of  liver  poisons  and  is  especially  lowered 
after  extirpation  of  the  pancreas.  It  was  found  in  pernicious  anemia 
that  the  index  is  abnormally  high,  reaching  in  one  case  to  twice  the 
normal.  This  is  of  particular  interest  by  reason  of  recent  views  put 
forward  which  indicate  that  the  spleen  and  adrenal  may  be  concerned 
in  lipoid  metabolism  which  is  thought  to  be  profoundly  disturbed  in 
this  disease.  In  diseases  of  the  kidneys,  heart  or  l)lo()dvessels  associated 
with  high  blood-pressure  no  constant  variation  in  the  adrenalin  index 
was  detected. 


A  Strain  of  Spirochetes  Isolated  from  the  Central  Nervous  System. — 
Nichols  {Jour,  of  Exper.  Med.,  1914,  xLx,  302)  describes  a  strain  of 
spirochetes  recovered  from  the  cerebrospinal  fluid  in  a  case  showing 
central  nervous  system  symptoms  in  the  secondary  stage  of  the  disease. 
The  patient  had  had  some  treatment  with  salvarsan.  The  strain  was 
secured  by  the  injection  of  3  c.c.  into  dogs'  testicles.  Morphologically 
the  organism  was  of  the  typical  thick  type  described  by  Xoguchi.  Of 
the  animals  injected,  half  showed  definite  local  symptoms,  and  dis- 
orders of  the  eyes  were  especially  common,  notably  keratitis.  Similar 
injections  made  with  the  spinal  fluids  from  five  cases  of  general  paresis 
were  without  positive  results,  but  sixteen  inoculations  with  an  emulsion 
of  the  cortex  secured  from  cases  of  paresis  gave  weakly  positive  results 
in  five  instances.  Nichols  points  out  that  the  first  strain  obviously  is 
different  from  the  others  for  it  never  manifested  any  neurotrophic 
characters  and  even  when  inoculated  into  the  brains  of  apes  it  failed 
to  produce  lesions. 


The  Relation  of  the  Blood  Sugar  During  Carbohydrate  Cures.— 
J.  Menke  {Deuh-ch.  Arch.  f.  hiiii.  Med.,  1914,  c.xiv,  209i,  using  IJang's 
method,  has  studied  the  effect  of  carbohydrate  cures  on  the  blood 
sugar  in  diabetes.  The  work  was  carried  out  carefully  and  in  consider- 
able detail  and  is  summarized  as  follows:  (1)  Determined  hourly, 
the  blood  sugar  of  the  diabetic  shows  great  variations  which,  without 
regard  to  the  severity  of  the  case,  are  influenced  on  the  one  hand  b^' 
the  taking  of  food,  on  the  other  by  the  activity  of  the  kidneys,  since 
it  was  found  that  a  fall  of  the  blood  sugar  was  co-incident  with  the 
excretion  of  sugar  by  the  kidneys.  (2)  The  absence  of  parallelism 
between  the  intensity  of  the  glycosuria  and  the  height  of  the  blood 
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sugar  concentration  is  confirmed.  The  results  obtained  make  it  probable 
that  the  kidneys  are  actively  concerned  in  the  excretion  of  the  sugar. 
(3)  The  fasting  value  is  often  surprisingly  high.  In  cases  of  diabetes 
of  moderate  severity  or  in  severe  cases,  the  differences  are  too  small  to 
serve  as  a  basis  for  determining  the  severity  of  the  disease.  (4)  From 
his  numerous  observations,  the  author  concludes  that  noon  is  the  most 
suitable  time  of  day  for  determining  the  blood  sugar.  There  is  no 
essential  difference  between  wheat  and  oatmeal,  either  as  regards  the 
height  of  the  rise  in  blood  sugar  or  the  rapidity  of  the  rise.  (6)  In 
determining  the  result  of  a  carbohydrate  cure  or  the  finer  indications 
for  the  same,  estimations  of  blood  sugar  as  yet  have  been  of  little 
value. 


On  the  Effect  of  Dietetic  Cures  upon  the  Blood  Sugar  in  Diabetics. — 
L.  ^YoLF  and  S.  Gutmann  {Ztschr.  f.  Jdin.  Med.,  1914,  Ixxix,  394), 
using  Bertrand's  method,  have  investigated  the  glucose  content  of  the 
blood  in  its  relation  to  diet  in  the  treatment  of  diabetes  in  thirty-five 
cases.  They  have  made  simultaneous  studies  of  the  sugar  and  acetone 
bodies  in  the  urine.  Six  of  the  thirty-five  cases  were  complicated  by 
chronic  nephritis.  In  the  twenty -nine  non-nephritic  patients,  the  use 
of  a  carbohydrate-free  diet  invariably  led  to  a  decline  in  the  blood 
sugar.  The  percentage  of  decrease  was  in  general  proportional  to  the 
severity  of  the  cases.  Four  of  the  mildest  cases  attained  normal  quanti- 
ties of  sugar  in  the  blood.  The  moderately  severe  and  severe  cases 
reached  a  certain  level  of  blood  sugar  concentration  after  a  time;  in  a 
general  way  the  degree  of  concentration  corresponded  to  the  severity 
of  the  disease  and  was  maintained  with  a  rather  striking  consistency. 
The  severe  cases  ordinarily  showed  a  more  marked  rise  in  the  blood 
sugar  following  the  administration  of  carbohydrate  than  the  mild 
cases.  In  a  few  patients  having  complications  (four  with  pulmonary 
tuberculosis,  two  with  cirrhosis  of  the  liver  and  three  with  arterio- 
sclerosis) no  deviation  from  the  results  for  uncomplicated  cases  was 
found.  When  the  l)lood  sugar  level  characteristic  of  a  gi\en  case  had 
been  obtained,  restrictions  of  the  supply  of  protein  (through  vegetable 
days  or  fat  days)  in  the  severe  cases  caused  no  decrease  in  the  blood 
sugar  even  though  a  glycosuria  had  been  caused  to  disappear.  Oatmeal 
days,  when  they  caused  an}'  change  at  all,  produced  a  slight  rise  in  the 
blood  sugar.  In  four  patients  who  died  in  coma,  it  was  foxmd  that  there 
was  a  rise  in  the  blood  sugar  even  though  hunger  days  preceded  the 
withdrawal  of  the  specimen  of  blood  for  examination.  The  rise  must 
l)e  attributed  to  distiu'bances  of  the  intermediary  metabolism.  In  the 
six  patients  witli  n('i)iiritis  complicating  the  dialietes,  the  (juantity  of 
l)l()od  sugar  varied  with  the  variety  of  renal  (hsease.  All  of  the  nepli- 
ritics  retained  a  hyperglycemia,  even  though  the  glycosuria  yielded 
promptly  to  dietetic  treatment.  In  none  of  them  could  a  constant 
level  for  blood  sugar  be  obtained.  In  two  with  arteriosclerotic  con- 
tracted kidneys,  variations  in  the  quantity  of  sugar  occurred  quite 
independently  of  carbohydrates  in  the  food.  Two  patients  with 
chronic  interstitial  nephritis  exhibited  an  accumulation  of  blood  sugar 
and  of  nitrogen,  tliough  the  urine  remained  sugar  free.  Finally,  two 
patients  with  marked  piirenchymatous  nephritis  showetl  a  definite 
rise  after  a  prchniinary  fall  in  the  blood  sugar. 
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Favorable  Influence  of  Roentgen-ray  Stimulation  in  the  Healing  of 

Fractures. — Fkaexkel  {Zentralhl.  f.  Chir.,  1914,  xli,  110."))  calls  atten- 
tion to  previous  communications  on  the  Tavorable  influence  of  the 
Roentgen  rays  on  pleuritic  thickening,  on  the  dissolution  of  adhesions 
in  peritoneal  tuberculosis  and  on  its  influence  in  some  gynecological 
anfl  other  conditions.  He  has  tried  it  in  eight  cases  of  fracture.  In  a 
two-year-old  child  with  a  comminuted  fracture  of  the  second  phalanx 
of  the  little  finger  and  a  six-year-old  boy  with  a  similar  fracture  of  the 
first  phalanx  of  the  index  finger,  from  careful  exposure  to  the  Ra-ntgen 
rays,  complete  union  was  obtained  in  one  case  in  eight  days  and  in  the 
other  in  ten  days.  In  a  third  child  with  a  trans\erse  fracture  of  the 
radius  and  an  oblique  splintered  fracture  of  the  ulna,  in  six  sittings 
with  exposure  of  the  fractures  to  the  rays  on  all  sides,  the  boy  who  was 
eight  years  old  had  a  well-developed  callus  formation  and  consolidation 
of  the  fracture.  The  other  cases  which  were  in  adults  showed  similar 
rapid  healing.  A  one-and-a-half-year-old  child  had  her  thumb  crushed 
under  a  heavy  lid,  a  comminuted  fracture  of  the  first  phalanx  resulting. 
An  attempt  had  been  made  to  fix  the  fracture  by  sutures  and  silver 
clamps,  and  when  the  Roentgen-ray  treatment  was  begun,  gangrene 
threatened.  After  repeated  exposures  the  threatened  gangrene  sub- 
sided, but  the  child  later  fell  on  the  thumb,  the  therapeutic  eft'ect  of 
the  Roentgen  rays  was  lost,  and  the  thuml)  was  amputated. 


A  Clinical  and  Experimental  Contribution  to  Operation  for  Movable 
Kidney. — Tichy  {Drut.  Z.schr.  f.  Chir.,  1914,  cxxx,  17)  made  a  study 
of  this  .sul)ject  based  upon  an  operation  performed  by  Konig,  as  follows: 
The  kidney  was  exposed  by  a  lumbar  incision.  At  the  upper  pole  of 
the  kidney  in  the  fibrous  capsule  two  frontal  incisions  about  1.5  cm. 
long  were  made,  anteroposteriorly,  about  4  cm.  apart.  Between  the 
two  the  capsule  was  carefully  undermined.  Then  from  the  external 
surface  of  the  twelfth  rib  which  had  a  well-de\eloped  periosteum,  a 
strip  of  the  latter  was  separated,  about  1.5  cm.  wide  and  6  cm.  long. 
It  was  divided  anteriorly  and  the  free  end  passed  under  the  bridge  of 
separated  kidney  capsule  so  that  the  surface  of  the  periosteal  strip 
separated  from  the  rib  lay  in  contact  with  the  parenchyma  of  the 
kidney.     The  periosteum  was  then  sutured  on  itself  and  to  the  rib  so 


606  PROGRESS  OF  MEDICAL  SCIENCE 

that  the  kidney  hung  from  it.  The  fibrous  capsule  was  also  split  on 
the  convexity  of  the  kidney  and  its  free  edges  sutured  to  the  fascia. 
Gauze  was  lightly  packed  against  the  kidney  and  the  wound  closed  to 
its  lateral  angle.  A  good  fixation  of  the  organ  was  thus  obtained. 
Histological  examination  showed  that  the  periosteum  healed  firmly 
to  the  capsule  and  kidney  without  any  change  in  the  structure  of  the 
kidney. 


A  Study  of  Malignant  Tumors  of  the  Testicle,  Especially  of  the 
Epithelial  Variety. — Sekaguchi  (Archiv.  gen.  d.  Chir.,  1914,  viii,  641) 
made  a  study  of  malignant  tumors  of  the  testicle  based  upon  32  tumors. 
The  large-celled  variety  was  the  most  frequent,  23  out  of  the  32  tumors 
being  of  this  kind.  The  typical  large-celled  tumors  of  the  testicle  are 
epithelial  and  peculiar  to  the  testicle.  He  believes  that  they  are 
derived  from  the  adult  epithelium  of  the  canals.  The  presence  of 
cartilaginous  tissue  (existing  in  2  cases)  is  explained  easily  by  a  meta- 
plasia of  the  inflamed  connective  tissue  with  the  appearance  of  hyaline 
tissue  which  presents  all  the  forms  of  transition  into  cartilaginous 
tissue.  Sarcoma  of  the  testicle  is  rare  (only  one  case  among  those  of 
Sekaguchi).  Simultaneous  existence  in  the  same  testicle  of  carcinoma 
and  tuberculosis  was  found  in  one  case.  There  was  no  relationship 
between  the  two  except  that  the  tuberculosis  may  have  developed  sec- 
ondarily to  the  carcinoma.  The  large-celled  tumors  developed  usually 
between  the  thirtieth  and  fortieth  years  and  between  the  fortieth  and 
fiftieth  years.  The  malignant  epithelial  tumors  which  resemble  the 
adenoma  in  structure  develop  in  infancy  as  well  as  in  adult  life.  In 
1  case  this  tumor  developed  in  an  old  man.  In  4  cases  the  tumor 
seemed  to  follow  a  traumatism.  In  1  case  it  was  related  to  an  ectopic 
testicle. 


The    Treatment    of    Surgical    Tuberculosis    with    Tuberculomucin 

(Wileminsky). — Goetz  and  Sparmann  (Mitt.  a.  d.  Grcnzgcb.  d.  Med.  u. 
Chir.,  1914,  xxviii,  53)  discusses  his  results  with  the  use  of  this  new 
specific  preparation  in  54  cases  of  ambulatory  tuberculosis.  These 
included  17  cases  of  lymphoma,  12  of  caries,  11  of  fungus,  10  of  multiple 
foci,  1  of  tuberculous  epididymitis,  and  3  cases  in  which  the  difl'erential 
diagnosis  between  tuberculosis  and  lues  was  doubtful.  He  regards 
the  tuberculomucin  as  an  efficient  aid  in  surgical  forms  of  tuberculosis. 
Of  44  cases,  of  which  only  one  showed  a  lung  involvement  of  mild 
grade,  in  22  the  results  varied  from  improvement  to  cure.  In  all,  the 
first  puncture  reaction  was  considerable.  One  case  healed  after  the 
first  reaction  but  recurred  nine  and  one-half  months  later.  Of  the 
remaining  26  cases,  11  remained  uninfluenceil  and  of  these  3  showed 
only  a  slight  first  reaction.  The  others  grew  worse  and  of  these  only  2 
showed  a  slight  first  reaction.  One  died  a  long  time  after  the  beginning  of 
the  treatment.  The  first  reaction  has  a  prognostic  importance.  Mild  or 
absent  reaction  from  the  initial  dose  of  3  to  6  mg.  of  the  tuberculomucin 
appeared  in  such  cases  as  were  therapeutically  uninfluenced  or  suc- 
cuml)ed  to  the  tuberculosis  within  the  next  four  months.  \  considerable 
or  strong  first  reaction  is  observed  in  cases  in  which  are  favorably 
influenced  by  the  treatment,  although  it  may  be  seen  in  cases  unfavor- 
ably influenced.     Of  the  various  forms,  those  with  localization  of  the 
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tiiherciilous  process  in  bones  have  the  best  prospect  of  healing.  Tuber- 
culous lymph  nodes  with  apparently  the  same  clinical  symptoms,  diflFer 
so  much  in  response  to  the  treatment  that  it  is  difficult  to  estimate 
clearly  the  value  of  this  specific  therapy  in  connection  with  this  form 
of  surgical  tuberculosis. 

Gastric  Ulcers  Remote  from  the  Pylorus. — Faulhaber  and  Redway 

(Mitt.  a.  d.  Grcnzgch.  d.  Med.  u.  Chir.,  1914,  xxxviii,  150)  discuss 
this  subject  on  the  basis  of  52  cases  operated  on  by  Enderlens.  Gastro- 
enterostomy was  performed  in  10  cases  with  one  death;  wedge- 
shaped  resection  in  3  cases  without  mortality;  the  Billroth  II  operation 
in  9  cases  with  one  death ;  and  circular  resection  in  30  cases  w'ith  two 
deaths.  In  the  histories  of  patients  with  gastric  ulcers  remote  from  the 
pylrous,  the  long  duration  and  periodicity  of  the  trouble  is  striking. 
Neither  the  history  nor  the  clinical  examination  suffices  for  the  localiza- 
tion of  the  ulcer,  although  the  so-called  "late  pain,"  i.  c,  a  pain  coming 
on  three  to  five  hours  after  eating,  in  a  general  way,  speaks  against  a 
gastric  ulcer  remote  from  the  pylorus.  At  times  the  Roentgen  ray  exami- 
nation for  a  topigraphical  diagnosis  of  a  deep  ulcer  of  the  body  of  the 
stomach,  is  of  much  importance.  Gastro-enterostomy  does  not  guarantee 
a  sure  cure  of  the  ulcer  nor  a  protection  against  dangerous  complications, 
as  perforations,  hemorrhages,  or  jejunal  peptic  ulcers.  The  danger  of 
carcinomatous  change  is  not  important  and  according  to  the  writers' 
experience  is  not  freciuent.  The  radical  resection  methods  deserve  the 
preference  in  the  treatment  of  these  ulcers.  Excisions  or  wedge- 
shaped  resections  are  to  be  considered  only  Avhen  the  more  radical 
operation  is  prevented  and  are  most  successful  when  combined  with 
gastro-enterostomy.  Resection  of  the  middle  of  the  stomach  gives 
especially  favorable  results  and  provides  good  physiological  relations. 
The  chemical  conditions  in  the  stomach  are  to  be  considered  in  the 
choice  of  the  operation  to  be  done.  When  the  percentage  of  acids  is 
high  a  considerable  portion  of  the  stomach  should  be  removed.  The 
Billroth  II  resection  probably  deserves  the  preference  in  these  cases. 


Tarsalgia. — Merrill  (Surg..  Gynec,  and  Obst.,  1914,  xix,  67)  says 
that  depression  in  power  and  tone  of  muscles  combined  Avith  abnormal 
poise  of  the  body  in  weight-bearing,  results  in  strain  of  muscles,  or 
groups  of  muscles,  under  greatest  stress,  produces  relaxation  of  such 
muscles,  and  may  cause  spasm  of  opposing  muscles  or  group  of  muscles. 
Under  this  condition  of  spasm  the  stress  exerted  on  the  os  calcis  by 
virtue  of  the  relationship  of  the  posterior  tibial  tendon  to  it,  this  bone 
is  tilted  upward  relatively,  producing  a  subluxation  at  the  calcanio- 
cuboid  and  the  astragaloscaphoid  articulations,  and  the  angle  at  the 
juncture  of  the  tarsus  and  antitarsus  is  increased,  producing  a  higher 
arch  of  the  foot  than  normal.  The  pain  resulting  from  this  condition  is 
due  to  the  irritation  in  the  muscle,  it  being  manifested  in  the  nniscle 
aufi  referred  to  the  insertion  of  its  tendons;  it  is  also  due  to  the  strain 
producerl  in  ligaments  which  enter  into  the  compositon  of  the  medio- 
tarsal  joint.  He  concludes:  that  such  a  condition  is  of  static  origin, 
generally  combined  with  a  systemic  disturl)ance;  that  the  conrlition 
of  static  subluxation  of  the  mediotarsal  joint  has  for  its  principal  factor 
a  contraction  and  shortening  of  the  posterior  tibial   muscle,  and  is 
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generally  associated  with  a  depression  of  power  and  tone  of  the  anterior 
tibial;  that  a  fairly  constant  type  of  symptoms  can  be  found;  that 
it  usually  exists  Avithout  a  frank  inflammatory  process;  that  the 
condition  will  yield  to  prolonged  rest  or  palliative  measures,  or  both; 
and  that  a  certain  derangement  of  relationship  of  structures  in  the 
foot  and  leg  and  perversion  of  function,  will  produce  a  definite  type  of 
pain  in  the  tarsus,  or  tarsalgia. 
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The   Treatment  of  Leukemia  with  Roentgen  Rays  and  Benzol.— 

PuLAWSKi  (]Vien.  klin.  JVoch.,  1914,  xxvii,  611)  reports  a  case  of 
severe  lymphatic  leukemia  complicated  with  nephritis  treated  by  a 
combination  of  benzol  and  roentgenotherapy.  At  the  beginning  of 
the  treatment  the  hemoglobin  was  30  per  cent,  and  the  white  cell 
count  was  425,600  with  90  per  cent,  of  lymphocytes.  After  six  exposures 
to  the  Roentgen  rays  during  a  period  of  nine  days  the  Avhite  cells  had 
dropped  to  137,400  and  the  hemoglobin  had  risen  to  36  per  cent. 
During  this  time  the  lymph  nodes  and  spleen  diminished  slightly  in 
size.  The  patient  was  then  given  benzol  in  doses  of  3  gm.  a  day  during 
a  period  of  sixteen  days.  At  the  end  of  this  period  the  white  cells 
have  fallen  to  8400.  During  the  last  nine  days  of  the  benzol  treatment 
the  patient  had  fever  and  the  general  condition  became  worse.  Roent- 
genotherapy was  resumed,  four  exposures  l>eing  given  over  a  period 
of  nineteen  days.  The  white  cells  continued  to  diminish  in  number 
so  that  two  weeks  after  the  discontinuance  of  the  benzol  treatment, 
the  white  cell  count  was  1100.  However,  the  lymph  nodes  and  spleen 
became  perceptibly  smaller.  During  the  benzol  perioil,  Pulawski 
observed  that  the  albumin  and  casts  disappeared  from  the  urine. 
This  is  noteworthy  because  the  administration  of  benzol  has  apparently 
resulted  in  a  number  of  instances,  in  distinct  kidney  irritation.  Under 
combined  iron  and  arsenic  medication  with  a  few  exposures  to  the 
Roentgen  rays,  the  white  cells  rose  to  12600  with  a  fall  in  the  percentage 
of  lymphocytes  from  90  to  40  per  cent,  and  a  rise  in  the  neutrophih^s 
from  10  to  49  per  cent.  The  general  conditi(m  improved  as  well  as 
the  blood  picture;  the  lymph  nodes  diminished  to  nornud  size  and 
the  spleen  became  one-fourth  of  its  former  size.  The  anemia  which 
was  severe  following  the  benzol  course  had  greatly  improved,  the 
hemoglobin  rising  from  23  per  cent,  to  50  per  cent. 


Salvarsan  and  Neosalvarsan  in  the  Treatment  of  Nervous  Disease 
Due  to  Syphilis,  (hau;  and  ("oi.i.i.ns  (.lour.  Amcr.  Mid.  An.-^ix-., 
1914,  Ixii.   1 '.».").'))  say  that  while  .salvar.san  has  proved  our  most  rapid 
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and  most  efficient  agent  in  treating  syphilitic  nervous  disease,  the  use 
of  mercury,  preferably  intramuscularly,  in  the  interval  between  doses 
of  salvarsan,  has  proved  highly  desirable.  They  recommend  the 
salicylate  in  a  purified  petroleum  oil  suspension  for  intramuscular 
injection.  It  is  probable  that  the  intermittent  treatment  will  prove 
advantageous.  By  this  is  meant  a  succession  of  periods  of  treatment 
and  periods  of  rest,  each  covering  a  number  of  weeks.  The  spirochete 
is  thus  not  rendered  immune  or  less  sensitive  to  the  specific  therapy 
as  may  occur  when  treatment  is  continuous.  In  observing  the  progress 
of  therapy  and  the  decadence  of  the  syphilitic  process,  the  Wassermann 
reaction  and  the  cell  count  are  the  most  enlightening  guides.  Improve- 
ment in  symptoms  nearly  always  follows  improvement  in  these.  The 
author's  state  in  their  conclusions,  that  the  nervous  system  may  be  the 
site  of  attack  within  a  few  weeks  after  the  initial  lesion.  The  earlier 
antisyphilitic  treatment  is  instituted  in  syphilitic  nervous  diseases, 
the  greater  the  probalnlity  of  complete  recovery. 


The  Diagnosis  and  Treatment  of  Cerebrospinal  Syphilis. — Stewart 
(Brifish  Med.  Jour.,  1914.  2783,  949)  reports  excellent  results  in  the 
treatment  of  cerebrospinal  syphilis  by  intraspinal  injections  of  either 
salvasanized  serum  or  of  small  doses  of  neosalvarsan  combined  with 
the  intravenous  administration  of  neosalvarsan.  In  every  one  of  11 
cases  of  tabes  the  clinical  signs  improved,  lightning  pains  and 
gastric  crises  subsided,  sphincter  control  was  improved,  ataxia  was 
frequently  diminished,  and  in  one  patient  the  knee-jerks,  previously 
absent,  reappeared.  In  every  case,  save  one,  the  lymphocytosis  of 
the  cerebrospinal  fluid  was  markedly  reduced.  In  this  case,  the  cells 
of  the  spinal  fluid  increased  slightly  in  number,  but  the  lightning 
pains  disappeared  and  ataxia  completely  cleared  up.  In  speaking  of  the 
intracranial  methods  for  introducing  remedies  with  the  cerebrospinal 
fluid.  Stewart  says  that  we  should  select  those  methods  which  are 
least  likely  to  cause  damage  to  the  brain.  For  this  reason  cortical 
applications  possess  certain  advantages  over  intraventricular  injections. 
Further,  when  comparing  intraspinal  with  intracranial  administration, 
we  have  to  bear  in  mind  that  a  long  series  of  treatments  is  necessary 
in  order  to  properly  treat  a  given  patient,  and  we  must  consider  whether 
we  are  justified  in  sul)mitting  a  patient  to  the  risks  of  repeated  cranial 
operations,  unless  these  can  be  shown  to  yield  results  which  are  mate- 
rially better  than  those  ol)tained  by  intraspinal  injection.  Stewart 
says  that  improvement  in  the  condition  of  the  cerebrospinal  fluid  is  a 
useful  index  of  arrest  of  the  flisease,  but  it  must  be  remembered  that, 
in  general  paresis  at  least,  the  cell  count  in  the  fluid  may  go  down 
without  any  corresponding  improvement  in  the  mental  symptoms. 
This  is  readily  understood  when  one  bears  in  mind  that,  even  if  the 
disease  process  be  arrested,  those  nerve-cells  and  nerve-fibers  which 
have  been  already  destroy etl,  remain  destroyed  anfl  cannot  be  regener- 
ated. It  is  therefore  of  importance  to  select  only  those  cases  of  general 
paresis  which  are  in  the  early  or  toxic  stage  of  the  disease,  before  the 
cortex  has  become  profoundly  degeneratefl.  The  earlier  the  disease 
is  recognized,  the  better  are  the  prospects  of  improvement.  Advanced 
ca.ses  with  profound  cortical  degeneration  are  totally  unsuitable. 
The  most  thorough  method  of  attacking  general  paresis  would  be  to 
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administer  remedies  concurrently  by  all  three  routes — intravenously, 
intraspinally,  and  intracranially.  It  is  too  early  to  claim  that  we  yet 
possess  a  cure  for  tabes  or  general  paresis,  but  Stewart  believes  that  in 
suitable  cases,  much  can  be  done  to  arrest  both  diseases.  AVhether 
such  periods  of  arrest  are  permanent,  time  alone  will  show. 


The  Salvarsan  Treatment  of  Progressive  Paralysis. — Runge  {Drufsrh 
mcd.  U^och.,  1914,  xl,  998)  compares  the  results  obtained  in  the  treat- 
ment of  175  cases  of  progressive  paralysis  with  the  older  methods, 
mercury  and  the  iodids,  with  those  obtained  by  the  use  of  salvarsan 
in  91  cases.  Periods  of  improvement,  which  he  designates  as  remissions, 
occurred  only  in  3.9  per  cent,  of  380  cases  in  which  no  treatment  had 
been  taken;  in  9.3  per  cent,  of  140  cases  treated  with  iodid  alone;  in 
11.4  per  cent,  of  35  cases  treated  only  with  mercury;  in  14  per  cent,  of 
44  cases  treated  with  a  total  dosage  of  1  gm.  salvarsan,  and  in  60  per 
cent,  of  47  cases  treated  with  larger  doses  of  salvarsan,  ranging  from 
1.0  to  10.5  gm.  The  percentage  of  remissions  increased  with  higher 
dosage,  which  is  shown  by  the  fact  that  28  per  cent,  of  72  cases  given  less 
than  3  gm.  of  salvarsan  improved  while  74  per  cent,  improved  of  the 
19  cases  given  over  3  gm.  of  salvarsan.  Of  all  patients  who  were  not 
treated  by  salvarsan  only  2  per  cent,  remained  stationary  for  long 
periods  of  time  while  30  per  cent,  did  so  after  salvarsan.  The  general 
health  of  the  patients  treated  with  salvarsan  improved  remarkably  as 
a  rule,  even  when  the  mental  symptoms  were  not  favorably  influenced. 
Runge  advises  the  administration  of  salvarsan  by  repeated  courses 
up  to  a  total  dosage  of  5  or  10  gm.  His  practise  has  been  to  give 
repeated  small  doses  at  fi^•e-day  intervals,  but  lately  he  has  been  con- 
vinced that  an  eight-day  interval  is  safer.  Some  of  the  cases  treated 
with  salvarsan  showed  no  improvement  but  most  of  these  received 
only  very  small  doses.  However,  he  has  found  that  even  large  doses 
of  salvarsan  fail  to  induce  a  remission  in  some  cases  and  the  disease, 
furthermore,  may  even  grow  more  severe.  F'our  cases  of  this  series 
seemed  to  be  made  distinctly  worse.  However,  tlie  dosage  had  been 
only  0.2  to  1.5  gm.,  and  Runge  thinks  that  a  more  favorable  result 
might  have  been  obtained  if  the  treatment  had  been  more  thorough. 
The  author  believes  that  the  results  are  better  Avlien  the  treatment  is 
begiui  in  the  early  stages  of  the  disease  but  good  results  may  be  ob- 
tained in  a  large  number  of  cases,  even  when  the  symptoms  are  of 
long  duration. 

The  Treatment  of  Leukemia  with  Benzol. — Libkrow  (Thrrnp. 
Monntshrft,  1914,  xxviii,  339)  reports  a  case  of  myeloid  leukemia 
treated  successfully  with  benzol.  The  daily  dose  averaged  from  1.5 
to  2.0  gm.,  and  toward  the  latter  part  of  the  treatment  only  1  gm. 
The  author  emphasizes  the  fact  that  the  administration  of  benzol 
should  always  be  controlled  by  repeated  blood  and  urine  examinations. 
No  unfavorable  effect  was  observed  on  the  number  of  red  blood  cells 
and  the  hemoglobin.  The  red  cells  rose  and  kept  abo\e  5. 000, 000  and 
the  hemoglobin  remained  at  (\2  per  cent.  When  the  whit(>  cells  liad 
dropped  to  13,000,  Liberow  reduced  the  dose  of  benzol  and  there  was 
no  further  fall  in  the  number  of  leukocytes.  The  patient  was  a  woman, 
aged  thirty-four  years,  with  marked  ascites  due,  according  to  the  author. 


THERAPEUTICS  Gil 

to  probably  pressure  on  the  portal  vein  by  a  myeloid  tumor.  The 
ascites  disappeared  which  he  attributes  to  absorption  of  the  leukemia 
and  consequent  relief  from  pressure. 


A  Method  by  Which  Remedial  Agents  may  be  Mingled  with  the 
Spinal  Fluid. — Ballanxe  {Lancet,  1914,  clxxxvi,  1525)  describes  the 
method  in  detail  by  which  he  introduced  salvarsanized  serum  on  five 
occasions  into  the  lateral  ventricle;  twice  in  two  patients  and  once  in  a 
third  patient.  Xo  ill  effects  have  occurred  from  the  injection  of  the 
serum  but  Ballance  says  that  only  a  large  experience  could  justify 
a  claim  that  this  method  would  cure  or  arrest  cerebral  or  spinal  disease, 
as  typified  in  general  paresis  or  tabes. 


The  Intrathecal  Injection  of  Salvarsanized  Serum. — Spencer 
{Lancet,  1914,  clxxxvi,  1531)  concludes  that  the  intrathecal  injection 
of  salvarsanized  serum  offers  a  hopeful  method  of  treating  and  arresting 
the  progress  of  tabes  and  other  parenchymatous  diseases  of  the  spinal 
cord.  Before  its  introduction  these  cases  resisted  all  efforts  and  finally 
drifted  into  the  asylums  and  work-houses.  A  cure  of  the  lightning 
pains  can  almost  definitely  be  promised.  The  injections,  if  carried 
out  with  especial  aseptic  care  and  technique  do  not  endanger  the 
patient's  life.  There  is  a  great  future  before  this  treatment  when  further 
work  has  been  done  in  perfecting  it.  The  cure  of  a  condition,  which 
has  previously  baffled  all  efforts,  merely  because  the  pathology  has 
not  been  fully  understood,  is  now  possible  by  working  on  definite 
scientific  lines. 


The  Intrameningeal  Treatment  of  Tabes  and  Cerebrospinal  Syphilis. 
— BoGGS  and  Sxowdex  {Arch.  Int.  Med.,  1914,  xiii,  970)  reports  eight 
cases  of  cerebrospinal  syphilis  treated  by  intrameningeal  injections  of 
salvarsanized  serum.  The  technique  used  by  the  authors  differed  in 
one  important  point  from  that  recommended  by  Swift  and  Ellis. 
They  injected  undiluted  serum  in  amounts  of  from  25  to  35  c.c.  after 
preliminary  intravenous  injection  of  0.6  gm.  of  salvarsan.  Thus  the 
average  single  dose  was  about  double  that  given  by  Swift  and  Ellis. 
The  authors  state  that,  from  the  results  in  their  series  of  cases,  it  is 
evident  that  the  intraspinal  method  is  a  step  forward  in  the  treatment 
of  tabes  and  cerebrospinal  syphilis.  The  patients  were  uniformly 
relieved  from  pain,  and  as  far  as  locomotion  was  concerned  there  was  a 
slow  but  definite  improvement,  in  some  instances  amounting  almost  to 
restitution  to  normal.  In  this  respect  their  cases  seemed  to  do  better 
than  those  of  Swift  and  Ellis,  perhaps  on  account  of  the  larger  doses 
of  serum.  The  psychic  effect  of  the  treatment  was  also  marked. 
The  patients  became  encouraged  by  the  quick  relief  of  pain  and 
the  first  improvement  in  the  control  of  motion  and  were  faithful 
in  their  efforts  to  use  the  legs  and  practice  walking,  stair  climbing, 
etc.  The  nutrition  also  rapidly  improved  under  these  stimuli.  The 
effect  of  the  treatment  on  the  cerebrospinal  fluid  was  very  striking. 
The  cell  count  first  fell  to  normal,  the  Wassermann  reaction  becoming 
negative  some  time  after  the  cells  were  reduced.  The  Noguchi  reaction 
seemed  of  less  value  as  an  indication  of  improvement,  since  such  large 
amounts  of  globulin  were  injected  into  the  spinal  canal.    The  authors 
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observed  that  the  Noguchi  reactions  were  positive,  in  most  instances, 
after  the  cell  count  and  AYassermann  indicated  a  normal  fluid.  In 
the  cases  treated  with  the  undiluted  serum  the  reactions  were  sometimes 
more  severe  than  those  reported  by  Swift  and  Ellis — pain  in  the 
abdomen,  legs  and  rectum,  with  occasional  nausea  and  vomiting  or 
dizziness,  and  in  a  few  instances  a  little  fever.  The  do  not  feel,  however, 
that  these  constitute  any  contra -indication  to  the  larger  doses  of  whole 
serum,  especially  in  the  light  of  the  apparently  greater  benefit  to  the 
patient. 


PEDIATRICS 


UNDER   THE    CHARGE    OF 

THOMPSON  S.  WESTCOTT,  M.D.,  and  FREDERICK  0.  WAAGE,  M.D., 

OF    PHILADELPHIA. 

Salvarsan  and  Neosalvarsan  in  Hereditary  Syphilis. — J.  L.  Bunxh 
(Brit.  Jour.  Child  Dis.,  1914,  xi,  297 j  shows  that  the  arsenical  prepara- 
tions have  not  displaced  mercury  in  the  treatment  of  all  cases  of  con- 
genital syphilis.  But  where  treatment  has  been  omitted  until  the  case 
is  almost  hopeless,  or  where  the  symptoms  are  exceptionally  acute  or 
fail  to  respond  to  mercurial  treatment,  quite  brilliant  results  can  be 
obtained  by  the  use  of  arseno-benzol  or  its  derivative.  The  mortality 
of  congenital  syphilitics  is  very  high.  Of  1700  s^'philitic  pregnancies 
1535  resulted  either  in  abortion  or  death  before  the  end  of  the  first 
year.  This  shows  that  a  more  successful  method  of  treatment  than  by 
mercury  is  necessary  in  a  large  number  of  these  cases.  Bunch  gives 
the  results  of  salvarsan  treatment  by  a  large  number  of  in^•estigators 
and  they  show  an  improvement  o^•er  the  mercury  treatment  alone. 
Neosalvarsan  is  more  simple  of  preparation  than  salvarsan,  but 
several  important  points  are  brought  out  in  its  application.  The 
solution  must  be  injected  as  soon  as  prepared.  A  sterile  0.4  per  cent, 
saline  solution  made  of  freshly  distilled  water  is  best.  The  dose  admin- 
istered should  be  0.15  gram,  per  kgrm.  of  body  weight.  The  median, 
basilic  or  external  jugular  veins  may  be  used  for  the  intravenous 
method  in  young  children.  It  is  wise  to  start  with  small  doses  in  all 
cases.  Absolute  immobilization  of  the  patient  is  one  of  the  great 
difficulties.  It  is  unwise  to  inject  neosalvarsan  into  patients  with 
marked  cerebral  involvement  or  kidney  disease.  The  drug  is  especially 
valuable  in  cases  with  skin  lesions.  In  babies  it  is  rarely  necessary 
to  use  more  than  two  or  three  injections,  if  more  are  necessary  the 
intramuscular  method  should  be  used.  The  Wassermann  reaction  is 
of  little  use  as  a  guide,  usually  remaining  positive  in  spite  of  treatment 
while  active  symptoms  are  present.  For  rapidity  of  action  and  power 
of  healing  up  syphilitic  symptoms  nothing  sujierior  has  up  to  the  present 
been  discovered. 


Auricular  Flutter  in  Acute  Rheumatic  Carditis.— G.  A.  Sither- 
LAXi)  (lirit.  Jour.  Child.  Di.s.,  1914,  xi,  '.V^7)  describes  an  aljuoriniii 
rhythm  of  the  auricles  in  acute  rheumatic  carditis.     Prognosis  in  this 
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condition  is  determined  more  or  less  by  the  degree  of  involvement  of 
the  niyocardiiun.  Another  factor  leading  to  cardiac  failure  is  an 
abnormal  rhythm  of  the  heart.  In  acute  carditis  the  ventricular 
rhythm  is  usually  regular,  as  tested  by  the  apex  beat,  pulse  or  trac- 
ing from  the  radial  artery,  whereas  in  the  majority  of  cases  abnormal 
rhythm  is  developed  in  the  auricles  and  not  in  the  ventricles.  Suther- 
land mentions  two  cases  in  which  an  abnormal  rhythm  of  the  auricles 
was  recognized  only  on  taking  a  venous  tracing  in  the  neck.  The 
auricular  rate  was  greatly  accelerated  while  the  ventricle  did  not 
share  in  the  acceleration.  In  other  words,  a  number  of  auricular  con- 
tractions failed  to  be  followed  by  ventricular  contractions.  In  both 
cases  the  auricular  and  ventricular  rates  were  perfectly  regular.  The 
author  explained  the  condition  as  probably  due  to  ventricular  inability 
to  follow  the  auricle  on  account  of  the  rapidity  of  the  auricular  Ijeat, 
and  not  as  due  to  heart  block.  If  further  investigation  shows  a  dis- 
ordered rhythm  frequently  present  in  acute  carditis  the  treatment 
will  be  more  hopeful,  as  a  disordered  rhythm  of  this  nature  responds 
more  readily  to  digitalis  than  will  a  ventricle  weakened  by  acute 
inflammation  or  toxemia. 
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PROFESSOR  OF  OBSTETRICS  IN  THE  JEFFERSON  MEDICAL  COLLEGE,  PHILADELPHIA. 


Vicarious  Menstruation  Ceasing  during  Pregnancy.— Hirschberg 
(Zcntralblatt  f.  Gyn..  No.  26,  191-4)  reports  the  case  of  a  Hungarian 
coining  to  live  in  Berlin,  who  menstruated  not  only  in  the  usual  manner 
but  also  through  the  breasts.  When  menstruation  was  established  the 
vicarious  discharge  was  at  first  watery  in  character.  After  the  seven- 
teenth year  it  became  bloody,  was  attended  by  pain,  began  one  or 
two  days  before  the  usual  discharge  and  lasted  one  or  two  days  longer. 
The  discharge  of  blood  was  greater  from  the  right  than  from  the  left 
l)reast.  It  could  be  increased  by  pressure,  but  escaped  spontaneously. 
The  patient  had  had  two  abortions,  one  at  five  and  one  at  four  months. 
During  these  pregnancies  all  menstruation  ceased.  After  the  last 
pregnancy  the  discharge  from  the  breasts  suddenly  ceased  without 
known  cause  and  without  disturbance. 


The  Danger  of  the  Tampon  in  Placenta  Previa. — Reixhardt 
yZtntralblatt  f.  Gyn.,  No.  20,  1914)  reported  l)cfore  the  Gynecological 
Society  of  Dresden,  276  cases  of  placenta  pre\ia  treated  in  the  Dresden 
Clinic.  He  had  observed  the  relative  condition  of  those  patients 
treated  by  the  tampon  and  those  without  the  tampon.  Among  those 
not  treated  by  the  tampon  the  morbidity  during  the  puerperal  period 
was  34  per  cent.,  and  the  mortality  from  puerperal  septic  infection 
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0.7  per  cent.  Among  those  treated  by  the  use  of  the  tampon  the 
morbidity  was  53  per  cent.,  the  mortality  from  sepsis  4.3  per  cent. 
From  this  and  other  experience  he  would  abandon  the  use  of  the 
tampon  even  as  a  temporary  measure  to  control  hemorrhage  until  a 
patient  could  be  brought  into  hospital.  He  would  prefer  to  lessen 
bleeding  by  giving  a  full  dose  of  morphia  hypodermically.  In  dis- 
cussion, Peters  declared  that  the  practising  physician  was  not  able  to 
apply  a  tampon  in  a  skilful  and  aseptic  manner.  He  believed  that  the 
use  of  the  bag  in  good  hands,  to  temporarily  control  hemorrhage,  was 
safer  than  a  tampon.  Richtcr  had  never  seen  the  bag  or  tampon  effi- 
cient in  controlling  hemorrhage.  He  believes  that  morphia  first,  and 
as  soon  as  possible  the  emptying  of  the  uterus,  are  the  best  means. 
Kehrer  did  not  believe  the  aseptic  use  of  the  tampon  possible  outside 
of  hospital. 


Pernicious  Nausea  in  Pregnancy. — Bondy  {Monaisckrift  f.  Gcb.  u. 
Gyn.,  Band  39,  Heft  6,  1914)  describes  the  case  of  a  married  primi- 
para,  aged  twenty-eight  years,  who  suffered  from  pernicious  nausea 
and  vomiting  in  the  early  months  of  pregnancy.  It  seemed  possible 
that  some  disease  of  the  stomach  was  present  and  the  patient  was 
referred  to  the  Medical  Clinic  in  the  Breslau  Hospital,  where  the 
urine  and  blood  were  examined,  the  stomach  irrigated,  the  patient 
fed  by  rectal  injection  and  given  oxalate  of  cerium  and  tincture  of 
iodin  by  mouth.  There  was  no  improvement  and  the  patient  steadih- 
lost  weight.  She  was  then  returned  to  the  obstetric  clinic  where 
10  c.c.  normal  serum  of  pregnancy  was  injected  into  the  muscles. 
Improvement  immediately  followed,  and  15  c.c.  of  pregnancy  serum 
was  injected  in  the  gluteal  region.  The  patient's  improvement  was 
maintained,  she  was  able  to  take  solid  food,  recovered  and  was  sub- 
sequently confined  in  the  Clinic  in  normal  labor  with  living  child. 
Freunds  has  collected  8  cases  of  pernicious  nausea  treated  by  preg- 
nancy serum,  6  of  Avhom  recovered.  It  is  curious  to  obser\e  that 
some  of  these  recoveries  followed  the  use  of  serum  taken  from  the 
horse,  and  others  the  injection  of  Ringer's  solution  only.  It  seems 
difficult  to  believe  that  the  introduction  of  the  small  quantity  of 
alkaline  substance  in  Ringer's  solution  could  materially  influence  so 
serious  a  condition.  Bondy  also  reports  the  case  of  a  patient  evidently 
toxemic  with  pernicious  nausea,  who  died  in  spite  of  treatment  including 
the  interruption  of  pregnancy.  The  autopsy  showed  characteristic 
changes  in  liver  and  kidneys.  As  regards  the  frecjuency  of  genuine 
pernicious  nausea,  in  the  Breslau  Clinic  in  10,000  cases  of  labor,  21 
of  pernicious  nausea  have  been  observed.  In  the  Munich  Clinic 
Baisch  found  20  cases  in  20,000  pregnancies.  In  von  Herff's  Clinic, 
in  17,000  pregnancies,  30  cases  of  pernicious  nausea.  Contrary  to 
usual  opinion,  the  majority  were  married  and  multipara^.  The  case 
of  a  multipara  is  reported  who  had  once  l)een  treated  for  pernicious 
nausea  by  interrupting  pregnancy.  She  returned  and  again  pregnancy 
was  interrupted  l)y  dilating  with  solid  dilator,  curetting  with  l)lnnt 
curette  and  irrigation  with  alcohol.  This  was  followed  by  collapse 
with  slow  recovery  in  coma.  Two  hours  after  profuse  hemorrhage 
occurred  jiartly  controlled  by  the  tampon.  The  patiiMit  slowly  inipro\  ed 
and  left  the  Clinic  against  advice  on  the  ninth  day.    On  the  day  follow- 
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ing  she  was  taken  with  unconsciousness  and  convulsions,  hrought  to 
the  medical  Clinic  with  fever,  albumin  in  the  urine,  casts  and  indican, 
with  severe  convulsions  and  spasm.  Death  speedily  followed.  Autopsy 
showed  diphtheritic  endometritis  with  thrombosis  of  both  spermatic 
\essels,  the  heart  nuiscle  degenerated,  the  liver  altered  and  hemorrhage 
into  the  substance  of  the  kidneys.  The  writer  draws  attention  to  the 
many  theories  advanced  to  explain  this  condition,  and  inclines  to 
consider  it  as  toxic.  In  the  matter  of  prognosis,  each  case  must  be 
studied  individually,  and  the  entire  collection  of  symptoms  critically 
reviewed. 


The  Biologic  Test  for  Pregnancy. — Puppel  (Mouatschriff.  f.  Gch. 
11.  (hjn..  Band  39,  Heft  6,  1914)  in  27  samples  of  I)lood  from  pregnant 
patients  made  32  tests.  In  16  the  specimen  came  from  a  pregnant 
patient  and  of  these  12  by  first  test  gave  a  positive  result.  Several  cases 
of  pregnancy  or  abortion  first  gave  a  negative  response,  followed  shortly 
by  positive.  In  several  cases  some  fault  of  the  apparatus  or  inaccuracy 
in  the  technique  was  found.  In  2  cases  of  the  non-pregnant  a  positive 
result  was  followed  later  by  a  negative,  and  in  1  case  of  positive 
pregnancy  a  negative  result  persisted.  In  a  case  of  abortion  between 
the  second  and  third  month,  where  the  uterus  was  cleared,  a  negati\e 
result  was  obtained  two  days  after  the  treatment.  A  case  of  gonorrhea, 
1  of  two  tuberculous  pyosalpinx,  1  of  amenorrhea  after  puerperal 
sepsis  and  one  of  beginning  menopause  gave  negative  results.  He 
ascribes  variations  and  failures  to  faults  in  technique  rather  than  to  an 
essential  lack  in  the  method. 


Recovery  After  Shotgun  Wound  of  the  Abdomen  and  Pregnant  Uterus. 
— Davis  {Amcr.  Med.  Assoc,  July  18,  1914),  reports  from  the  Massa- 
chusetts General  Hospital  of  Boston,  a  case  of  an  Italian  woman, 
four  months  pregnant,  admitted  to  Hospital  about  thirty  minutes 
after  receiving  a  shotgun  wound  of  the  abdomen  at  close  range.  On 
admission  there  was  an  irregular  lacerated  wound  in  the  right  lower 
abdominal  quadrant.  Two  fists  could  be  introduced  into  the  abdominal 
cavity.  Through  this  were  protruding  about  four  feet  of  small  intestine. 
There  was  considerable  oozing  of  blood.  In  the  right  groin  al)out 
two  inches  below  Poupart's  ligament  were  two  small  punctured  wounds. 
No  powder  burns  nor  wounds  of  exit  could  be  found.  There  was  no 
vaginal  hemorrhage;  the  patient  was  shocked  but  the  pulse  and 
temperature  were  normal.  Sterile  towels  wet  with  hot  salt  solution 
were  immediately  placed  over  the  intestines.  Morphin,  {-  gr.  and  cam- 
phorated oil  30  mm.  were  given  hypodermically,  and  one  pint  of  normal 
salt  solution  injected  under  the  right  iireast.  At  operation  about 
40  small  perforations  were  found  in  the  protniding  bowel  and  in  sone 
places  the  shot  could  be  palpated  in  the  wall  of  the  bowel.  Through 
some  of  the  perforations  exuded  gas  and  frothy  fecal  matter.  The 
perforations  were  infolded  with  purse-string  sutures  of  silk,  several 
l)eing  included  in  one  suture  in  many  instances.  At  one  point  this 
caused  constriction  of  the  lumen  of  the  bowel,  but  gas  could  be  squeezed 
through.  The  intestines  were  carefully  washed  with  warm  salt  solution 
and  replaced.  Considerable  blood  was  found  in  the  abdomen.  The 
uterus  showed  a  tear  four  inches  long  in  the  anterior  wall,  through 
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which  protruded  an  umliilical  cord  leading  to  a  four  months'  fetus, 
lying  loose  in  the  abdominal  cavity.  The  placenta  was  removed 
manually  from  the  uterus  and  the  uterine  Avail  closed  with  interrupted 
chromic  catgut.  The  patient  was  given  ergot  hypodermically.  No 
other  abdominal  injury  was  foimd.  The  abdomen  was  irrigated  with 
warm  salt  solution  and  a  cigarette  drain  placed  in  the  right  iliac  fossa, 
and  one  in  the  pelvis.  The  abdomen  was  closed  with  loose  approxima- 
tion of  the  skin,  and  two  additional  cigarette  drains  in  the  sulicutaneous 
tissue.  The  patient's  condition  at  the  end  of  operation  was  remarkably 
good  and  she  was  placed  in  the  ward  in  Fowler's  position,  with  rectal 
saline  instillation.  The  patient  made  a  steady  and  uninterrupted 
recovery.  The  skin  edges  of  the  wound  sloughed  and  were  repaired 
later  under  local  anesthesia.  A  few  shot  were  removed  from  the  super- 
ficial tissues  of  the  groin  and  abdominal  Avail.  These  corresponded 
to  about  No.  7  bird-shot.  In  about  six  Aveeks  after  the  operation  the 
patient  Avas  sent  to  the  conA-alescent  home,  from  which  she  Avent 
t\A'o  AAceks  later  in  good  condition.  It  is  interesting  to  observe  that  the 
direction  of  the  Avound  in  the  abdominal  Avail  Avas  transverse,  AAhile 
the  rupture  of  the  uterus  Avas  longitudinal,  and  there  Avere  no  marks 
of  shot  Avounds  in  the  uterus.  Apparently  the  rupture  of  the  uterus 
resulted  from  sudden  A'iolent  contraction  at  the  moment  Avhen  the 
patient  Avas  shot. 


The  Antitrypsin  Test  in  Obstetric  Cases. — Heixemann  (Monat- 
sclirift  f.  Geh.,  u.  Gyn.  Band  39,  Heft  6,  1914)  has  applied  antitrypsin 
solution  test  in  25  cases  of  pregnancy.  In  15  a  positive  reaction  Avas 
obtained,  AA-hich  was  above  the  aAcrage,  and  in  10  a  positive,  an  average 
reaction.  A  second  25  cases  Avere  studied,  in  Avhich  there  Avas  some  doubt 
about  the  clinical  signs  of  pregnancy;  but  11  of  these  Avere  available  for 
later  study.  In  3  the  antitrypsin  test  shoAved  increased  reaction, 
although  there  AA'as  no  pregnancy.  In  8  cases  AA'here  the  clinical  signs 
pregnancy  Avere  present  the  antitrypsin  test  agreed.  In  5-1  pronounced 
cases  of  carcinoma  there  w'ere  4  negatiA-e  results,  and  3  of  these  Avere 
in  cancer  of  the  breast.  In  7  cases  Avhere  the  test  Avas  positive  clinical 
signs  Avere  not,  and  it  Avas  found  that  some  other  diseavSe  as  tuberculosis, 
icterus,  cirrhosis  of  the  liver,  or  other  constitutional  disorder  Avas 
present.  In  12  cases  of  abnormal  conditions  of  the  pelvic  organs,  if 
fever  Avas  present  the  test  Avas  positive,  in  others  negative,  and  in  a 
case  of  myoma  negative.  Of  the  50  pregnant  Avomen  examiTied  the 
clinical  signs  of  pregnancy  and  the  result  of  the  test  agreed  in  47, 
and  the  conclusion  is  reached  that  the  test  is  of  decided  practical  value. 
A  solution  of  trypsin  1  per  cent,  is  used,  and  as  an  albuminoid  controlled 
soltuion  2  per  cent,  of  casein.  The  strength  of  the  trypsin  solution  in 
effecting  albuminoid  is  obtained  l)y  experiment,  and  this  finally  can 
be  tested  by  an  alcoholic  solution  of  acetic  acid  which  gives  no  pre- 
cipitate, showing  that  the  ferment  has  completely  digested  the  albumin. 
Ferment  and  albuminoid  are  then  tested  in  normal  serum  to  observe 
the  results.  As  a  third  step  the  serum  of  the  patient  Avho  is  studied 
is  tested  and  couipareil  with  the  scrum  of  a  patient  positively  known 
to  be  pregnant. 
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Pelvic  Varicocele. — In  a  i)aper  read  before  the  recent  meeting  of  the 
American  Medical  Association,  Darxall  {Jour.  Amcr.  Med.  Assoc,  1914, 
vol.  Ixiii,  p.  391)  expresses  the  opinion  that  the  existence  of  varicosities 
of  the  veins  of  the  broad  ligaments  is  a  much  more  common  condition 
than  is  generally  recognized,  and  states  in  support  of  this  that  he  has 
seen  as  many  as  ten  cases  in  the  past  year.  He  thinks  that  in  many 
instances  women  complaining  of  the  following  characteristic  symptom- 
complex:  aching  pains  in  the  pelvis  and  hack,  with  dragging  sensations, 
reheved  by  lying  down,  worse  on  standing  or  walking  and  at  the 
menstrual  periods,  often  with  increased  or  too  frequent  menstruation;  in 
other  words,  women  suffering  from  all  the  symptoms  of  pelvic  engorge- 
ment and  irritation,  but  without  any  demonstrable  lesion  upon  examina- 
tion, are  in  reality  victims  of  this  condition  of  pelvic  varicocele.  The 
usual  fate  of  these  Avomen  is  to  be  consigned  to  the  large  class  of 
neurotics,  whereas  there  is  a  real  physical  basis  for  their  trouble. 
Darnall  thinks  the  veins  of  the  l)road  ligaments  may  become  much 
enlarged  during  pregnancy,  this  l)eing  the  most  frequent  origin  of  the 
condition.  He  recently  had  the  opportunity  (hiring  a  Cesarean  section 
of  observing  a  worm-like  tortuous  bunch  of  veins  in  the  right  broad 
ligament,  the  main  trunk  being  as  l)ig  as  the  index  finger;  he  believes 
that  if  after  delivery  involution  of  the  uterus  is  not  perfect  there  may 
he  a  failure  on  the  part  of  these  overdistended  veins  to  regain  their 
size  and  tone.  This  state  of  affairs  is  generally  seen,  therefore,  in  parous 
women,  especially  those  with  impaired  perineal  support,  but  it  occasion- 
ally occurs  in  single  women  with  retrodisplacements  of  the  uterus. 
The  history  of  these  cases  is  usually  that  they  have  l)een  to  several 
physicians  without  relief,  having  in  many  instances  finally  had  the 
abdomen  opened  for  supposed  intestiiuil  kinks  or  membranes,  even 
then  the  true  cause  being  overlooked  unless  the  veins  of  the  broad 
ligament  are  carefully  inspected.  The  diagnosis  must  of  necessity  be 
largely  one  of  exclusion,  based  on  the  presence  of  the  above  mentioned 
symptoms,  without  any  gross  pathologic  lesion  that  can  be  detected. 
The  only  satisfactory  treatment  is  double  ligation  of  the  veins,  with 
excision  of  the  intervening  portion.  The  author  reports  a  number  of 
cases  in  which  this  procedure  was  followed  by  complete  relief  of  symp- 
toms for  varying  periods  up  to  one  year  after  operation,  this  being  the 
longest  time  for  which  any  of  the  cases  have  been  followed. 


Cystoscopy  in  the  Presence  of  Vesical  Fistula. — Tlie  great  difficulty 
of  carrying  out  a  satisfactory  cystoscopic  examination  when  there  is  a 
fistulous  opening,  in  the  bladder  wall  is  well  known;  unless  the  fistula 
l)e  extremely  small,  the  fluid  used  to  distend  the  bladder  imnie(h'ately 
runs  out,  and  no  view  can  l)e  obtainerl.     Attempts  to  close  the  leak 
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temporarily  by  tightly  tamponing  the  vagina  are  usually  hut  indiffer- 
ently successful  at  best,  and  fail  completely  when  the  fistula  leads 
into  the  cervical  canal.  One  author  has  suggested  in  such  cases  sur- 
rounding the  cystoscope  with  a  thin  rubber  condom,  the  cystoscope 
and  condom  being  passed  together  into  the  empty  bladder;  the  condom 
being  then  filled  with  fluid  distends  the  bladder  and  spreads  itself  out 
on  its  internal  surface,  the  examination  taking  place  through  this 
fairly  transparent,  thin  sheet  of  rubber.  It  goes  without  saying  that 
in  many  instances  this  maneuver  is  more  ingenious  than  satisfactory. 
As  KuBiNYi  {Zeitschr.  f.  gyn,  Urol.,  1914,  v,  1)  points  out,  however,  in. 
certain  cases  of  large  fistula,  situated  in  the  upper  portion  of  the 
bladder,  a  preliminary  cystoscopic  examination  may  be  of  the  greatest 
importance  in  determining  the  exact  location,  shape  and  extent  of  the 
opening,  and  thus  in  laying  out  the  plan  of  operation.  In  an  extremely 
complicated  case  of  this  character  he  was  able  to  obtain  a  perfectly 
satisfactory  view  of  the  interior  of  the  bladder  by  means  of  the  following 
procedure:  The  patient  was  a  woman,  aged  forty  years,  who  had 
passed  through  several  difficult  labors,  and  had  acquired  as  a  result 
both  a  rectovaginal  and  a  vesicocervical  fistula,  the  latter  being  of  very 
considerable  extent.  x\fter  trying  various  of  the  methods  mentioned 
above  without  success,  Kubinyi  placed  a  temporar}-  purse-string  suture 
about  the  vagina  above  the  rectal  fistula,  using  for  this  purpose  novo- 
cain-adrenalin  local  anesthesia.  ■  By  thus  closing  off  the  vagina,  he 
formed  of  its  upper  part  a  closed  pouch  communicating  through  the 
cervical  canal  and  fistula  with  the  bladder,  which  he  was  then  able 
without  difficulty  to  fill  with  fluid,  and  thus  to  perform  a  perfectly 
satisfactory  cystoscopic  examination  and  determine  exactly  the  con- 
ditions with  which  he  had  to  deal.  A  few  days  later,  under  general 
anesthesia,  he  was  able  to  close  the  fistula  without  great  difficulty, 
and  without  any  danger  of  injuring  the  ureters. 


Treatment  of  Amenorrhea  by  the  Intra-uterine  Pessary. — A  word  in 
favor  of  this  much  discussed  and  (by  many  writers)  much  condemned 
method  of  treatment  has  recently  been  spoken  by  Rieck  {Zcnlralbl. 
f.  Gyn.,  1914,  xxxviii,  lOGl),  who  reports  his  results  in  22  cases  of 
amenorrhea  and  oligorrhea,  usually  associated  with  some  dysmenorrhea, 
but  not  due  to  chlorosis,  severe  anemia,  or  other  constitutional  dis- 
turbances. In  all  instances  the  condition  came  on  at  some  time  sub- 
sequent to  puberty,  and  belonged  in  the  class  considered  by  Kieck 
as  "idiopathic,"  i.  e.,  due  to  functional  disturbances  of  the  uterus, 
ovaries,  or  both.  The  patients  varied  in  age  from  nineteen  to  fort\ 
years;  in  seven  cases  the  condition  was  one  of  true  amenorrhea,  and 
in  twelve  of  scanty  menstruation  (oligorrhea).  In  all  these  a  complete 
cure  was  obtained  by  the  use  of  the  uterine  stem,  not  only  while  the 
stem  remained  in  place,  but  also  after  its  removal  for  as  long  as  it 
was  possible  to  keep  track  of  the  patients.  The  remaining  three  cases 
were  failures.  In  most  cases  the  instrument  was  left  in  place  for  as 
long  as  from  eight  to  twelve  months,  although  the  desired  efl'ect  was 
usually  produced  much  sooner.  Two  patients  carried  the  stem  six 
and  eight  years  respectively,  since  tliey  felt  perfectly  well,  and  did  not 
return  to  the  clinic  for  its  removal.  In  one  instance  the  instrument 
caused   pain,   and   had   to   be   remoxed   after   two   weeks;  in   anotlu-r 


OTOLOGY  619 

patient,  a  ycning  girl  with  narrow  vagina,  the  disk-Hke  end  of  the  stem 
<  aused  some  irritation  of  the  vaginal  wall,  and  the  women  who  wore 
tlie  pessary  for  eight  years  had  an  abortion;  beyond  these,  no  deleterious 
effects  were  observed.  The  author  believes  that  most  of  the  con- 
demnation which  in  the  past  has  been  heaped  upon  the  intra-uterine 
stem-pessary  has  been  due  to  the  faulty  construction  of  the  instruments 
used,  as  a  result  of  which  they  were  difficult  to  maintain  in  place,  or 
caused  injury  to  the  vagina  or  uterus.  The  instrument  which  he 
uses  is  made  of  aluminum;  it  has  a  disk-like  expansion  which  remains 
outside  the  portio  vaginalis,  a  narrow  portion  which  corresponds  to  the 
cerxical  canal,  and  a  bulbous  inner  extremity,  which  lies  in  the  body 
of  the  uterus  and  is  tightly  gripped  by  it.  He  lays  great  stress  on  the 
importance  of  this  latter  point,  and  says  that  in  introducing  the  pessary 
dilatation  should  be  carried  only  to  the  point  that  will  just  permit  of 
pushing  the  bulbous  end  through  the  cervix,  and  that  the  instrument 
used  must  be  of  such  size  that  the  bulb  will  lie  well  above  the  internal 
OS.  He  has  found  no  advantage  in  having  the  stem  perforated.  ^Yhen 
used  properly,  and  the  patients  are  kept  under  observation,  the  author 
believes  the  dangers  following  the  use  of  this  type  of  pessary  to  be 
negligible,  and  says  that  in  an  experience  of  many  years  he  has  never 
seen  inflammatory  trouble  occur;  he  thinks  that  in  the  case  where  this 
has  been  reported,  a  sufficiently  accurate  diagnosis  had  not  been  made 
beforeheand. 


OTOLOGY 


UNDER   THE    CHARGE    OF 

CLARENCE  J.  BLAKE,  M.D., 

EMERITUS   PROFESSOR    OF    OTOLOGY    IN    THE    HARVARD    MEDICAL    SCHOOL.    BOSTON. 


Otospongiosis  Otosclerosis. — Chronic  progressive  impairment  of 
hearing  is  usually  the  result,  according  to  Lermoyez  (Ann.  des  Mai. 
de  rOreille,  xi,  5),  of  chronic  non-suppurati\e  processes  originating 
in  the  tympanum  or  in  the  labyrinth,  not  infrequently  the  lesions 
are  complex  in  their  localized  origin  and  the  impairment  of  hearing  may 
be  characterized  as  tympanolabyrinthic  in  its  causation.  Earlier 
writers  have  noted  the  frequency  of  this  form  of  lesion  and  determined 
its  individual  characteristics,  and  have  attributed  its  evoked  symptoms 
to  a  fixation  or  ankylosis  of  the  stapes.  Toynbee  revolutionized 
otology  by  demonstrations  of  structural  changes  in  the  middle  ear, 
which  explained  a  large  proportion  of  the  so-called  cases  of  nervous 
deafness  as  due  to  an  impairment  of  mobility  in  the  sound-transmitting 
apparatus  through  stapedal  ankylosis,  and  von  Troeltsch,  confirming 
his  observations,  applied  the  term  sclerosis  to  all  the  non-suppurative 
adhesive  processes  within  the  tympanum  whatever  their  origin.  It 
remained  for  Politzer,  many  years  later,  to  demonstrate  the  real  cause 
of  many  of  the  cases  of  gross  impairment  of  hearing,  shnvly  progressive, 
which  had  been  included  in  the  general  mass  cf  fixation  changes  of 
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tympanic  origin,  as  due  to  a  distinctive  cause  essentially  characterized 
by  changes  in  the  bony  capsule  of  the  labyrinth,  not  an  otitis  but  an 
osteitis  definitely  individualized  but  entailing,  in  most  instances,  as 
one  of  its  secondary  results,  a  fixation  of  the  stapes  and,  in  other 
instances,  implication  of  the  membranous  labyrinth.  These  defined 
conditions  continued  to  be  confused,  in  otological  nomenclature, 
under  the  title  otosclerosis,  until  Ostman  suggested  for  the  pathological 
condition  described  by  Politzer  the  name  otospongiosis  which  has 
the  definitive  advantage  of  both  clarity  and  precision  since  it  portrays 
a  progressive  change  which  occurs  in  the  osseous  capsule  of  the  labyrinth 
itself  without  implication  of  the  petrous  portion  of  the  temporal  bone, 
a  condition  due  to  the  embryologic  differentiation  of  the  corresponding 
structures.  The  changes  incident  to  this  disorder  in  the  bony  laby- 
rinthine capsule  are  divisible  into  three  stages:  (1)  The  interior  of  the 
Haversian  canals  becomes  filled  with  an  osteoid  granulation  tissue 
which  substitutes  itself  for  the  original  bony  structure  and  supplants  it. 
(2)  This  osteoid  tissue  disappears  in  its  turn  by  lacunary  absorption 
constituting  temporarily  in  effect  an  intermediate  bone.  (3)  Finally 
the  medullary  resorption  ca\ities  become  filled  with  a  third  bony 
tissue,  definitely  new  bone  but  passing  through  two  evolutionary 
stages,  at  first  compact  and  later  becoming  spongiform  with  resultant 
deformation  of  the  labyrinthine  capsule,  the  evolution  constituting 
an  osseous  metaplasia  and  justifying  the  title  given  by  Manasse, 
ostitis  chronica  metaplastica.  This  transformation  procedure  has  a 
predilection  area,  which  is,  however,  by  no  means  invariable.  The 
preferential  initiation  region  is  that  of  the  oval  window,  more  especially 
anteriorly;  its  further  propagation  is  either  by  continuity  or  by  the 
appearance  of  isolated  lesions  affecting  other  portions  of  the  capsule, 
but  preferentially  the  region  of  the  oval  window  without  implicating 
the  niche  walls.  There  is  a  remarkable  symmetry  in  the  binaural 
exhibition  of  the  locality  of  the  lesions,  not  only  those  in  which  the 
region  of  the  stapes  is  the  main  point  of  attack,  but  those  in  which  the 
locations  are  multiple  and  aberrant.  These  observed  facts  are  in 
accordance  with  the  subjective  symptoms  as  regards  the  hearing  which 
varies  in  its  manifestations  according  to  the  labyrinthine  locality 
invafled,  with  the  stapedal  type  predominant,  and  explains  the  sym- 
metry of  defect  of  hearing  in  the  two  ears  in  this  class  of  cases.  The 
predominance  of  the  pathological  changes  in  the  region  of  the  oval 
window  results  in  the  clinically  long  recognized  anchylosis  of  the 
stapes,  not  a  fibrous  or  adhesive  fixation  such  as  occurs  sometimes  in 
non-suppurative  middle  ear  disease  or  as  an  after  result  of  a  suppurative 
process,  but  a  bony  fixation  due  sometimes  to  invasion  of  the  spaces  of 
the  annular  ligament  by  osseous  tissue,  to  thickening  and  enlargement 
of  the  base  plate  which  impairs  mobility  and  to  a  fixation  conse(|uent 
upon  osteophytic  invasion  of  the  oval  niche,  and  while  l)ony  fixation 
of  the  stapes  is  not  a  constant  accompaniment  of  otospongiosity,  its 
fre([uency  is  such  as  to  make  the  acoustic  evidence  of  this  condition 
clinically  valuable  toward  the  diagnosis  of  the  intracapsular  abnor- 
mality. Changes  in  the  membraneous  labyrinth,  especially  the  cochlea, 
are  almost  constantly  observable  as  a  consequence  of  the  bony  fixation 
of  the  stapes,  but  vary  considerably  in  degree  and  in  localization;  they 
are,  conunonly,  minute  atrophic  lesions  in  the  cells  of  the  spiral  ganglion 
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of  the  modiolus  and  the  terminal  l)ranehes  of  the  cochlear  ner\e  in  their 
distribution  to  the  ganglion  cells  of  the  organ  of  Corti.  Impairment 
of  hearing  due,  at  first,  merely  to  an  obstruction  to  the  passage  of  the 
sound  waves,  by  fixation  of  the  stapes,  becomex  later,  in  the  progress 
of  the  disease,  complicated  by  impairment  of  function  of  the  terminal 
nerve  end  apparatus  itself  with  the  production  of  a  clinically,  mixed 
type.  The  primary  causes  of  otospongiosity  are  practically  as  yet 
unknown;  one  fact,  however,  is,  according  to  Manasse,  indisputable, 
namely,  the  absence  of  a  local  cause.  Among  general  causes  there  are 
two  theories  which  merit  consideration;  one  that  this  peculiar  lesion 
has  its  origin  in  specific  disease  either  immediate  or  remote,  and  the 
other  that  it  is  directly  referable  to  a  lesion  of  the  hypophisis  productive 
of  osseous  distrophy  analogous  to  the  more  exaggerated  changes  in 
acromegaly;  the  former  theory  has  been  long  supporter!  and  combatted 
in  the  literature  of  the  sul)ject,  the  latter,  proposed  by  Denker,  is 
still  under  advisement  and  the  subject  of  investigation;  the  influence 
of  heredity  and  the  observable  effects  of  gestation  and  of  exposure  to 
inclemency  and  to  cold  evidence  the  measures  of  precaution  which 
should  i)e  observed  in  these  cases.  On  objective  exanu'nation  the  drum 
head,  and  middle  ear,  as  seen  through  the  transparent  membrane, 
present  a  normal  appearance  with  exception  of  the  roseate  blush  of  the 
tympanic  mucosa  on  the  promotory  and  in  the  region  of  the  oval 
window  not  always  a  constant  symptom  but,  as  noted  by  earlier 
oliservers,  periodic  in  women  with  the  access  of  menstruation  and,  in 
both  sexes,  incident  to  overfatigue  or  exposure  to  low  temperature. 
Subjectively  there  is  a  decrease  in  duration  of  all  tones  aerially  conveyed 
a  prolongation  in  duration  of  hearing  by  b(me  conduction,  a  marked 
degree  of  depreciation  in  hearing  for  tones  of  low  pitch  and  for  the 
human  voice,,  the  hearing  for  tones  of  medium  high  pitch  remaining 
contrastingly  good,  in  the  earlier  stages.  Later  this  hearing  for  high 
tones  also  decreases  and  the  subjective  circulation  sounds  become  more 
pronounced.  In  the  earlier  stages  of  the  labyrinthine  change,  with  the 
increase  in  hearing  by  bone  conduction,  the  voice  of  the  patient,  in 
speaking,  while  well  modulated,  is  deficient  in  volume  and  only  later 
becomes  defective  in  its  tone  value  as  the  nerve  apparatus  of  the  mem- 
branous cochlea  becomes  affected.  Virtually  otospongiosity  is,  as  the 
author  affirms,  the  iwli  me  tagrrr  of  otology;  it  is  a  progressive  and 
incurable  disease,  the  evolution  of  which  is  usually  enhanced  by  the 
local  treatment  regarded  as  applicable  in  cases  of  impairment  of  hearing 
incident  to  the  chronic  progressive  nonsuppurati\e  diseases  of  the 
middle  ear.  Its  true  nature  is  usually  determined  subjectively  only 
after  the  labyrinthine  di.sease  has  well  advanced  and  when  there 
remains  for  the  patient  only  the  application  of  hygienic  arrestive 
measures  and  the  acoustic  reeducation.  Local  treatment  by  means  of 
inflation  of  the  middle  ear,  massage  of  the  tympanum  anfl  operative 
interference  in  the  nose  and  nasopharynx  are  all  contra-indicated,  the 
local  stimulation  and  the  adjacent  local  irritation  incident  to  these 
measures  serving  only  to  stimulate  the  progress  of  the  labyrinthine 
change.  The  general  hygiene  is  prophylactic  if  it  has  for  its  basis 
as  near  an  approach  as  possible  to  physiologic  living,  avoidance  of 
extremes  of  temperature,  especially  of  cold,  moist  air,  open-air  exercise 
in  moderation,  prolonged  sleep  and  the  avoidance  of  excitement  and  of 
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fatigue.  Acoustic  reeducation  should  be  sought  rather  through  the 
instrumentahty  of  the  human  voice  than  by  mechanical  means,  the 
understanding  of  speech  visually  should  be  encouraged  as  a  compen- 
satory measure,  and  the  patient  taught  to  live  within  the  measur  of 
the  acoustic  handicap. 


The  Clinical  Pathology  and  Therapeutics  of  Subjective  Noises  in  the 
Ear. — The  importance  of  recognizing  the  existence  of  other  than 
purely  aural  causes  as  factors  in  the  production  of  this  variable,  and 
often  burdensome  symptom  is  emphasized  by  Stein  (Monatschrift  f. 
OhrcnhciUcunde,  vol.  xlviii,  p.  5)  in  an  extended  and  critical  review  of  the 
literature  of  the  subject  coupled  with  the  results  of  his  own  observations 
in  a  large  number  of  cases,  in  which,  in  addition  to  a  careful  estimation 
of  the  aural  condition,  a  thorough  general  examination  was  made  with 
especial  estimation  of  the  influence  exerted  by  changes  in  blood- 
pressure  and  by  determinable  abnormalities  in  the  circulatory  system. 
The  general  examination  of  patients  suffering  from  severe  subjective 
noises  which  have  not  yielded  to  the  ordinarily  remedial  aural  treatment 
shows,  in  a  large  proportion  of  the  cases,  subjective  and  objective 
abnormalities  in  the  circulatory  system  and  especially  in  the  blood- 
vessels. The  prominent  disturbances  of  the  circulatory  system  are 
either  functional  or  organic,  and  among  the  latter  arteriosclerosis 
plays  the  dominating  role;  the  frequent  occurrence  of  pathologic 
circulatory  conditions  in  patients  having  subjective  noises  in  the  ears 
and  the  number  of  cases  in  which  this  symptom  leads  to  the  determin- 
ation of  such  pathologic  conditions,  especially  conditions  resulting 
in  increase  in  blood-pressure,  emphasizes  the  importance  of  estimation 
of  such  conditions  as  factors  in  the  cause  of  the  subjective  symptom. 
Disorders  of  the  circulatory  apparatus  which  may  cause  subjective 
noises  are:  (1)  Vasodilatation  in  the  arterioles,  less  frequently  in  the 
veins,  within  or  in  the  neighborhood  of  the  ear  with  an  increased 
circulatory  friction  sound  audible  by  auto-auscultation.  (2)  Imper- 
fection in  function  of  the  heart  and  bloodvessels  with  consequent 
effect  upon  the  activity  and  nutrition  of  the  auditory  nerve  system. 
(3)  Repeated  or  persistent  narrowing  of  the  arteries  supplying  the 
region  inclusive  of  the  auditory  nerve  and  its  distributions  cither  as  a 
result  of  vasoconstriction  or  of  the  narrowing  of  the  vascular  channels 
by  sclerotic  changes  involving  disturbance  of  nutrition  and  consequent 
degeneration.  In  the  first  class  of  cases  the  subjective  noises  would. 
under  normal  conditions,  be  comparatively  unnoticed,  but,  witii 
increa,sed  hearing  by  bone  conduction,  consequent  upon  impairment 
of  sound  transmission  in  the  middle  ear  sound  conducting  apparatus, 
or  with  increased  blood  pressure,  and  correspondingly  pulsatory 
increase  in  the  region  of  the  ear,  the  .sounds  become  au(HbIe.  In  the 
second  and  third  cla.ss  of  cases  are  to  be  found  the  subjective  noises 
which  are  the  product  of  an  irritation  in.  or  a  degeneration  of.  the 
terminal  auehtory  nerve  apparatus.  The  classes  of  cases  here  enumer- 
ated are  by  no  means  to  l)e  regarded  as  individually  delimitable  but 
include  often  combinations  of  conditions  and  of  symptoms;  all  illustrate 
the  importance  of  the  early  recognition  of  general  conditions  of  which 
the  subjective  aural  symptom  is  an  indication  which  it  is  important 
to  regard  as  a  ])';ssible  precursory  indicntien  of  a  general  condition 
and  not  a  merely  aural  cause. 
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Pathological  Rarities. — At  the  meeting  of  the  German  Pathological 
Association  in  ^Munich  (Centralbl.  f.  AUg.  Path.  ?/.  path.  Anat.,  lid.  25, 
Xo.  10,  May  31,  1914)  vox  Haxsemaxx  reported  two  cases  of  the  for- 
mation of  small  shot-like  masses  in  the  appendix.  Of  the  size  of  caviar, 
the  masses  were  round,  translucent,  with  a  whitish  core,  and  con- 
sisted of  mucin  and  colloid.  The  appendix  was  enlarged,  closed  toward 
the  cecum,  perforated  toward  the  peritoneum,  and  large  numbers  of 
these  concretions  were  present.  They  are  presumably  found  in  widened 
mucous  glands  of  the  lining  membrane,  whence  they  are  subsequently 
expelled.  Robert  Meyer  showed  a  teratoma  of  the  umbilical  cord, 
which  he  describes  as  unique.  Of  the  size  of  a  child's  head,  it  was  situ- 
ated in  the  course  of  the  cord,  10  cm.  from  the  cup  of  an  um})ilical 
hernia;  it  consisted  for  the  most  part  of  glia  and  entodermal  parts, 
hair  was  absent,  skin  and  sweat  glands  in  small  amount,  as  were  bone 
and  cartilage.  Myxomas  are  found  occasionally  at  the  insertion  of  the 
cord,  but  this  appears  to  be  a  very  unusual  tumor.  Meyer  consid- 
ered it  of  somatic  origin. 


The  Serum  of  Cold-blooded  upon  Warm-blooded  Animals.— Jurge- 

LUXAS  (Zeit.  f.  Hyg.  it.  Injekt.,  1914,  Band  Ixxvi,  Heft  3)  details  a 
number  of  operations  upon  the  effects  produced  by  the  sera  of  cold- 
blooded animals  upon  warm-blooded.  He  found  that  serum  from  the 
eel,  drake,  pike,  carp  or  frog  are  poisonous  for  mice,  guinea-pigs,  and 
rabbits,  as  evidenced  by  marked  signs  of  malaise  and  fall  in  body 
temperature;  the  eel  serum  was  more  potent  than  the  others  above 
named.  Such  serums  possess  hemolytic  powers  over  the  blood  cor- 
puscles of  man,  and  of  the  sheep  as  well  as  over  the  corpuscles  of  the 
rodents,  but  the  poisoning  properties  are  only  indirectly  connected 
with  the  hemolytic  power,  which  is  quickly  and  in  great  part  lost  by 
heating  the  serum. 


Room  Disinfection  Against  Tubercle  Bacilli. — Laubexhei.mer  (Zcit.t. 
f.  Ili/g.  It.  Infcctioml:r.,  13(1.  77,  Hft.  1,  1914 j  has  carried  out  a  careful 
series  of  experiments  with  regard  to  the  determination  of  proper  means 
of  disinfecting  rooms  infected  with  tuberculosis.  Formaldehyde,  subli- 
mate 1  in  1000,  and  5  per  cent,  cresol-soap,  after  nine  hours  application, 
are  not  sure  disinfectants  of  dried  sputum  even  in  a  thick  layer,  and  of 
these  formaldehyde  ifi  the  best,  if  it  be  upon  a  hard  surface  that  is  not 
porous.  Combinations  of  the  above  methods  do  not  give  any  increased 
effectiveness;  the   soap   or  sublinate  may  even   coat  over   the   dried 
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sputum  and  thus  protect  it  in  some  degree  from  the  formaHn.  Formal- 
dehyde and  "phobrol" — apparently  a  new  proprietary  of  the  eresol 
group- — ^give  a  more  useful  combination.  Sublimate  1  in  200,  and 
phobrol  in  2  per  cent,  solution,  if  allowed  five  hours  to  work  prove 
effective  in  killing  the  bacteria  even  in  a  thick  layer. 

The  question  is  an  important  one;  it  is  not  knoAvn  to  the  reviewer 
that  any  more  effective  method  is  used,  in  Canada  at  least,  for  the 
disinfection  of  rooms  than  the  usual  formalin  method;  and  if  it  be  quite 
ineffective  for  the  killing  of  tubercle  bacilli,  the  sooner  the  fact  is 
generally  known,  the  better  for  all  persons  concerned. 


Hypertrophy  of  the  Right  Ventricle  from  Unusual  Cause. — Schutte 
{Centralbl.  f.  Ally.  Path.  n.  path.  Anat,  Bd.  25,  No.  11,  June  15,  1914) 
describes  a  remarkable  hypertrophy  and  dilatation  of  the  right  side 
of  the  heart  occurring  in  a  woman,  aged  seventy-four  years,  without 
general  arteriosclerosis.  The  heart  was  large,  death  had  occurred 
from  cardiac  insufficiency,  but  the  enlargement  was  to  a  great  extent 
right-sided.  The  cause  of  this  was  a  remarkable  inflammatory  in- 
crease of  the  intima  in  the  small  branches  of  the  pulmonary  artery, 
especially  those  having  a  diameter  of  a  quarter  of  a  millimeter  or  less. 
There  was  an  entire  absence  of  emphysema  or  of  disease  of  the  valves 
of  the  left  side  of  the  heart,  such  as  is  usually  found  to  cause  arterial 
change  of  this  nature.  Several  parallel  cases  ha^"e  been  recorded, 
usually  under  the  title  of  idiopathic  hypertrophy  of  the  right  ventricle. 


The  Intravascular  Formation  of  Giant  Cells. — Whitman  (Jour. 
Med.  Res.,  January,  1914)  has  had  opportunity  of  studying  a  giant-cell 
endothelioma  of  the  gum  and  has  been  able  to  observe  the  intra- 
vascular formation  of  giant  cells  which  has  previously  been  observed  in 
sporotrichosis.  Whitman  finds  proliferation  of  endothelium  of  the 
bloodvessels,  the  nuclei  proliferating  from  one  side  into  the  lumen 
surrounded  by  hyalin  coagulum.  The  intima  of  the  vessel  may  be 
recognized,  still  surrounding  a  lumen  that  is  not  yet  completely  obliter- 
ated, and  blood  cells  may  be  seen  in  the  process  of  phagocytosis  of  the 
new-formed  cell.  A  sul)sequent  thrombosis  may  destroy  the  outline 
of  the  vessels,  and  from  this  time  the  giant  cell  .seems  to  lie  in  the 
tissue  spaces.  It  owes  the  characteristic  grouping  of  its  nuclei  to  the 
fact  that  the  proliferation  of  nuclei  has  occurred  from  one  spot  and 
has  infiltrated  a  mass  of  pref(»rnK'd  protoplasm.  Whitman  has  also 
observed  this  mode  of  formation  in  blastomycosis  and  tuberculosis, 
although  he  does  not  consider  that  it  is  the  only,  or  won  the  usual 
method. 
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ULTIMATE    RESULTS    SECURED    FROM    SURGICAL   INTERVEN- 
TION  IN    SIMPLE    CASES    OF    CHOLELITHIASIS    AND    IN 
CHOLELITHIASIS    DISCOVERED    DURING    OPERA- 
TIONS  FOR    OTHER   CONDITIONS. 

By  John  G.  Clark,  M.I)., 

PROFESSOR  OF    GYNECOLOGY    IN    THE    UNIVERSITY    OF    PENNSYLVANIA.    PHILADELPHIA. 

There  existed  until  within  the  last  decade  a  widely  prevalent 
view,  borne  out  by  the  text-books  of  the  time,  that  gall-stones 
could  be  present  for  prolonged  periods  without  causing  any 
manifest  flisturbance  of  the  biliary  or  ga.stric  function.  This 
presumption  was  based  upon  a  fallacious  interpretation  of  the 
symptoms.  That  cholelithiasis,  or  even  a  marked  cholecystitis, 
may  exist  without  presenting  the  so-called  classic  symptoms  is  no 
longer  questionable.  ^Modern  surgery  has  shed  much  light  upon 
this  subject  and  symptoms  that  were  formerly  regarded  as  essen- 
tial for  the  establishment  of  a  diagnosis  of  cholelithiasis  are  now 
looked  upon  as  terminal  rather  than  initial  indications  of  biliary 
disorders. 

At  a  meeting  of  the  American  Gynecological  Society  held  in 
Boston  a  decade  ago  I  reported  several  cases  of  cholelithiasis 
associated  with  gynecological  lesions.  From  a  summary  of  the 
views  expressed  at  that  time  I  quote  the  following: 

"1.  The  usual  statement  that  95  per  cent,  of  gall-stones  produce 
no  symptoms  is  fallacious,  because  it  is  based  on  autopsy  and 
dissecting-room  statistics. 
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"2.  Bile  possesses  no  bactericidal  properties,  for  in  the  majority 
of  cases  of  cholelithiasis  microorganisms  of  a  more  or  less  pathogenic 
nature  are  discovered. 

"3.  Under  these  circumstances  many  vague  symptoms,  usually 
attributed  to  gastro-intestinal  or  general  constitutional  disturbance, 
may  arise  as  the  result  of  toxins  elaborated  about  these  foreign 
bodies  in  the  gall-bladder. 

"4.  All  clinicians  admit  that  a  wide  hiatus  exists  in  the  clinical 
symptoms  between  the  early  formation  of  gall-stones  and  the 
so-called  classic  attacks  of  biliary  colic  with  jaundice. 

"5.  Abdominal  surgeons  should  carefully  record  all  gastro- 
intestinal or  hepatic  symptoms,  and  any  other  vague  epigastric 
pains,  and  these  should  be  associated  with  the  findings  secured 
on  examination  of  the  gall-bladder,  with  a  view  to  establishing 
a  further  link  in  the  symptomatology  of  cholelithiasis. 

"6.  As  cholelithotomy  has  been  attended,  in  a  large  series  of 
cases,  with  a  mortality  of  less  than  2  per  cent.,  the  removal  of 
gall-stones  during  the  performance  of  some  other  abdominal 
operation  is  not  too  hazardous  an  undertaking. 

"  7.  This  coincident  operation  should  be  undertaken  only  as  the 
result  of  most  careful  surgical  judgment,  for  if  the  patient  is  in  a 
critical  condition  from  a  prolonged  operation,  or  if  the  primary 
operation  has  been  done  for  a  septic  condition,  this  additional 
operative  procedure  may  be  attended  by  serious  consequences." 

That  the  interpretation  as  expressed  at  that  time  has  been 
sustained  by  later  findings  I  believe  the  accompanying  report  of 
159  gall-stone  cases  will  amply  prove.  Since  that  time  I  have 
made  an  even  more  careful  study  of  the  symptomatology  of  chole- 
lithiasis, and  in  only  a  small  percentage  of  coincidental  cases  were 
these  foreign  bodies  found  to  be  innocuous. 

In  a  paper  recently  published  under  the  title  of  "Innocent 
Gall-stones  a  Myth,"  William  IMayo  says: 

"Teii  years  ago  we  heard  a  great  deal  about  'innocent'  gall- 
stones, which  meant  that  gall-stones  existed  without  symptoms, 
and  that  their  presence  was  not  suspected  until  postmortem 
examination  brought  them  to  light.  We  cannot  now  escape  the 
conviction  that  the  gall-stones  did  cause  symptoms,  and  that  we, 
as  diagnosticians,  and  not  the  gall-stones,  were  'innocent.' 

The  late  Dr.  Richardson,  in  one  of  his  last  papers,  entitled  "The 
Diagnosis  and  Prognosis  of  Gall-stone  Disease  from  the  View-point 
of  the  Surgeon,"  takes  up  the  symptomatology  of  cholelithiasis, 
and  showsconclusively  that  in  many  cases  there  is  no  pathognomonic 
group  of  symptoms,  but  that  the  functional  derangement  incident 
to  the  presence  of  these  foreign  bodies  may  range  from  vague  dis- 
tress to  the  intense,  crani])-like  pain  which  the  internist  is  so  prone 
to  call  "gastralgia."  This  gastralgia  in  itself  should  be  regarded 
as  a  "myth."     The  high-sounding  term  may  satisfy  the  layman, 
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but  certainly  gastralgia  is  an  infrequent  symptom,  exhibiting  no 
tangible  mechanical  defects,  and  therefore  it  is  most  misleading 
and  meaningless  to  both  patient  and  physician. 

Richardson  expresses  the  view  that  these  so-called  innocent 
cases  should  be  treated  before  they  manifest  the  positive  symptoms 
that  indicate  that  an  advanced  stage  of  pathological  change  has 
taken  place  in  the  biliary  system.  In  his  expressive  style  he  says: 
"Shall  we  wait  for  pathological  changes  of  serious  disease  to  become 
so  characteristic  that  diagnosis  is  unmistakable?  Shall  the  trend 
of  medical  and  surgical  thought  be  toward  accuracy  at  the  expense 
of  safety?  Shall  the  disease  come  to  the  surgeon  or  the  surgeon 
go  to  the  disease?  Shall  the  lesion  prevail  until  the  surgeon,  per- 
force, strikes  a  blow,  or  shall  the  surgeon  assault,  overwhelm,  and 
destroy  the  lesion  at  its  very  inception  ?  Shall  we  take  that  initiative 
so  important  and  so  favorably  in  matters  of  war,  or  shall  we  rest 
on  the  defensive? 

"The  answer  is  simple  it  seems  to  me.  ^yith  our  utmost  endeavor 
we  must  make  our  attack  at  the  earliest  possible  moment,  after 
we  have,  with  reasonable  accuracy  located  the  enemy  and  ascer- 
tained his  resources." 

This,  then,  is  the  view-point  of  the  surgeon.  Now  what  of  the 
physician?  Their  views  are  divided  between  a  conservative  medical 
and  an  active  surgical  intervention.  In  general,  however,  many 
excellent  practitioners  still  exhibit  a  tendency  to  delay  surgical 
intervention  until  the  classic  attacks  set  in.  Too  many  are  still 
dominated  by  the  statistics  of  almshouses  and  hold  to  the  now 
largely  discredited  belief  as  to  the  innocuousness  of  gall-stones. 

In  a  Mutter  Lecture  on  "Infection  of  the  Biliary  Tract,"  delivered 
in  1906  before  the  College  of  Physicians,  the  late  A.  O.  J.  Kelly, 
one  of  the  most  brilliant  of  the  younger  physicians  of  this  country, 
very  judiciously  discussed  this  entire  question,  and  unhesitatingly 
commended  the  wisdom  of  early  intervention  in  these  cases.  I 
quote  two  paragraphs  from  this  lecture,  which  will  tend  to  show 
the  general  trend  of  his  views  concerning  the  dangers  of  chole- 
lithiasis and  the  results  of  surgical  treatment.  He  says:  "Between 
the  extreme  of  innocuousness  or  comparative  innocuousness  and 
quick  and  early  disaster  lie  the  great  majority  of  cases  of  biliary 
infection."  In  discussing  possible  failure  after  surgical  intervention 
he  remarks:  "The  fact  that  the  operative  results  are  not  always 
what  were  hoped  for  is  not  in  itself  a  contra-indication  to  operation; 
on  the  contrary,  these  untoward  results  are  often  attributable 
rather  to  the  fact  that  in  many  long-delayed  cases  the  anatomical 
lesions  are  such  as  to  be  almost,  if  not  quite,  irremediable  by  any 
and  all  means  at  our  command." 

The  After-hlstory  of  Cases.  Surgeons  during  the  last 
few  years  have  modified  many  old  and  devised  countless  new 
operations  and  the  immediate  results  of  these  procedures  have 
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been  widely  studied.  The  ultimate  results  in  cancer  operations 
have  been  accurately  traced,  and  in  other  diseases  we  have  ascer- 
tained the  percentage  possibilities  of  cures;  in  many,  however,  no 
accurate  statistics  as  to  the  remote  results  of  surgical  intervention 
have  been  secured.  In  conjunction  with  my  assistant.  Dr.  Block, 
I  have  traced  with  great  interest  the  results  of  a  very  large  propor- 
tion of  our  cases  of  gall-stone  operations,  and  have  set  down  here 
in  tabular  form  our  findings.  In  one  group  are  included  cases  in 
which  an  operation  was  performed  for  cholelithiasis  without  any 
associated  gynecological  condition.  In  the  second  group  we  have 
placed  those  cases  in  which  gall-stones  were  discovered  during  a 
gynecological  or  other  abdominal  operation. 

Of  our  series  of  160  cases,  in  only  14  per  cent,  did  we  fail  to 
secure  accurate  information  as  to  the  outcome.  No  case  has  been 
included  in  this  list  that  was  operated  upon  less  than  nine  months 
previously 

Type  of  Operation.  In  our  earlier  practice  it  was  our  custom 
to  suture  the  gall-bladder  to  the  peritoneum  of  the  anterior  abdomi- 
nal wall,  thus  shutting  it  oft'  from  the  general  peritoneal  cavity. 
After  considerable  experience  we  discovered  that  in  these  cases 
biliary  fistulas  frequently  healed  slowly,  and  patients  often  com- 
plained of  dragging  or  pulling  pain  at  the  site  of  the  attachment 
for  some  time  after  their  leaving  the  hospital.  This  method  was, 
therefore,  abandoned  and  now  we  use  instead  an  improvised 
drainage-tube,  which  can  be  sutured  securely  into  the  gall-bladder. 
When  this  is  done,  the  gall-bladder  falls  back  into  its  normal  posi- 
tion, and  is  not  held  in  a  constrained  position  against  the  abdominal 
wall.  Since  adopting  this  plan  we  have  observed  a  marked  improve- 
ment in  the  results,  as  shown  by  the  prompt  closure  of  the  drainage 
tract  and  the  subsequent  comfort  of  the  patient.  By  this  means, 
too,  perfect  drainage  has  been  secured  and  in  those  cases  in  which 
there  has  been  persistent  postoperative  nausea  the  tube  has  served 
to  facilitate  the  introduction,  in  a  reverse  way,  of  normal  saline 
solution  into  the  duodenum,  as  was  recommended  by  McArthur. 
In  all  cases  in  which  nausea  persists  after  twenty-four  hours  we 
attach  a  saline  reservoir  to  the  drainage-tube,  and  under  one  foot 
of  hydraulic  pressure  permit  the  fluid  to  drop  slowly  into  the  gall- 
bladder, (ireat  care  must  be  observed  to  avoid  the  slightest  excess 
of  pressure,  which  might  induce  a  rupture  about  tlie  point  of  inser- 
tion of  the  tube  in  the  gall-bladder. 

In  our  series  of  cases  the  drainage  was  usually  maintained  for 
ten  days.  This  rule  is,  however,  an  arbitrary  one,  and  in  some  cases 
the  drainage  period  may  be  extended. 

Within  the  last  two  years  we  have  resorted  to  cholecystectomy 
in  a  greater  ])rop()rtion  of  cases,  for  experience  has  shown  that  if 
the  wall  of  the  gall-bladder  is  thick  and  indurated;  or  if  it  is  dilated 
and  very  thin;  or  on  inspection  of  the  interior  of   the  organ    the 
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mucosa  is  found  to  be  eroded  or  exhibits  a  strawberry  mottling, 
cholecystectomy  is  the  operation  of  choice.  In  those  cases  in  which 
there  are  few  or  no  symptoms,  we  have  found  that  the  removal 
of  gall-stones  with  a  ten  days'  drainage  is  followed  by  complete 
recovery  and  that  there  are  no  postoperative  sequelfe.  When,  on 
the  other  hand,  the  gall-stones  have  caused  more  or  less  extensive 
pathological  changes  the  outcome,  so  far  as  complete  recovery  is 
concerned,  may  be  very  unsatisfactory.  Under  such  circumstances 
the  patient  continues  to  complain,  and  subsequent  removal  of  the 
gall-bladder  may  be  necessary. 

P'rom  a  study  of  the  after-histories  of  these  cases  we  are  con- 
vinced of  the  necessity  for  resorting  more  frequently  to  cholecys- 
tectomy. Occasionally  we  have  closed  the  gall-bladder  after  the 
removal  of  uncomplicated  gall-stones,  but  we  prefer  to  use  a  simple 
drain,  thus  obviating  all  danger  of  rupture  of  the  gall-bladder  and 
escape  of  l)ile  into  the  peritoneal  cavity. 

From  a  review  of  this  series  of  cases  we  conclutle  that: 

1.  Simple  drainage  is  all  that  is  necessary  in  cases  of  chole- 
lithiasis in  which  there  are  no  symptoms  attributable  to  the 
presence  of  the  stones. 

2.  When  the  gall-bladder  is  thickened  or  greatly  dilated,  or  if 
it  is  the  seat  of  the  so-called  "strawberry  change,"  as  described  by 
Moynihan,  cholecystectomy  should  l)e  the  operation  of  choice. 

Through  this  analytical  study  of  cases  we  have  gained  greatly 
in  our  knowledge  of  the  best  methods  of  dealing  with  the  various 
lesions  incident  to  gall-stones.  Certainly  mere  drainage  does  not, 
as  we  formerly  believed,  cure  every  case  of  cholecystitis. 

As  TO  So-called  Reflex  "(iAsTRALcaA,"  "Indigestion," 
AND  "Dyspepsia."  These  terms  are  given  prominence  here  in  the 
hope  that  they  will  serve  as  a  target  for  immediate  demolition. 
In  our  series  of  cases  many  patients  were  referred  to  the  gyneco- 
logical wards  for  the  repair  of  a  lacerated  cervix  or  perineum,  or 
for  the  correction  of  a  retroversion  of  the  uterus,  who  exhibited 
clearly  defined  sjinptoms  referable  to  the  upper  abdomen  that  were 
considered  by  the  family  physician  as  reflex  manifestations, 
although  an  accurately  traced  history  would  have  left  no  doubt 
as  to  their  true  significance.  I  am  a  pronounced  pessimist  as 
regards  the  belief  that  reflex  symptoms  in  the  upper  abdomen 
emanate  from  gynecological  lesions.  In  our  teaching  we  constantly 
lay  stress  upon  this  point:  "Locate  your  symptoms  anatomically 
and  then  seek  for  the  lesion  in  that  locality."  If  this  quest 
fails,  then  one  may  extend  the  diagnostic  excursion  to  immediate 
or  more  remote  organs. 

In  a  very  interesting  case  that  came  under  our  care  recently 
the  patient  had  suffered  three  years  previously  from  characteristic 
attacks  of  gall-stone  colic.  A  cervical  laceration,  which  was  con- 
.sidered  to  be  the  reflex  source  of  these  attacks,  had  been  repaired 
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in  a  surburban  hospital,  the  patient  having  been  kept  in  bed  for 
three  weeks.  The  recovery  was  prompt  and  the  cure  apparently 
complete.  All  symptoms  in  the  upper  abdomen  ceased — a  triumph 
for  this  antiquated  doctrine.  A  second  baby  was  born  and  this 
was  followed  by  a  prompt  return  of  the  old  symptoms.  A  small 
laceration  had  again  occurred,  and  the  patient's  physician  referred 
her  to  the  gynecological  department  for  relief  of  the  condition  by 
repair  of  the  trivial  laceration.  Both  physician  and  patient  objected 
strenuously  to  even  an  exploration  of  the  gall-bladder,  and  only 
when  we  refused  to  proceed  with  the  operation  without  their  per- 
mission was  the  request  to  explore  acceded  to.  As  a  result,  two 
hundred  stones  were  found  in  the  gall-bladder.  Following  the  first 
operation  the  period  of  rest  in  bed  had  evidently  brought  about  a 
quiescence  of  the  gall-bladder  s^-mptoms,  and  only  after  the  second 
pregnancy  did  they  again  become  active.  JNIany  similar  cases  have 
occurred  in  our  practice. 

Latent  gall-stones  frequently  become  active  subsequent  to  par- 
turition. This  is  due,  I  believe,  to  the  lessening  of  intra-abdominal 
pressure,  with  sagging  of  the  gall-bladder  and  liver,  thus  causing 
a  stagnation  of  bile,  and  precipitating  an  attack  of  cholecystitis. 
As  a  much  larger  percentage  of  gall-stones  occur  in  child-bearing 
women  than  in  those  who  have  never  been  pregnant,  and  also 
because  a  larger  percentage  occur  in  women  than  in  men,  the  gyne- 
cologist should  be  specially  alert  in  studying  the  symptoms  incident 
to  disease  of  the  organs  of  the  upper  abdomen.  Serious  error  is 
especially  likely  to  lurk  within  the  shadow  of  a  reflex  doctrine, 
casting  grave  discredit  upon  the  science  of  gynecology. 

In  gynecological  cases  manifesting  coincident  symptoms  in  the 
upper  abdomen  the  gall-bladder,  by  far  more  frequently  than 
any  other  organ,  is  the  seat  of  disease.  In  a  vastly  larger  series  of 
gynecological  cases  gastric  or  duodenal  ulcers  or  gastric  carcinoma 
have  been  found  so  infrequently  as  to  be  regarded  as  almost  negli- 
gible. Therefore  when  the  upper  abdominal  symptoms  are  vague, 
and  the  possibility  of  diseases  of  the  pylorus,  duodenum,  and  gall- 
bladder is  considered,  the  ratio  of  incidence  is  greatly  in  favor  of 
the  gall-bladder  as  the  seat  of  the  trouble.  In  our  own  cases  the 
ratio  is  at  least  100  to  1.  In  doubtful  cases  the  diagnosis  should 
invariably  be  cholelithiasis  or  cholecystitis,  with  the  possibility  of 
some  one  of  these  other  lesions  far  in  the  background. 

When  should  gall-stones  be  removed  as  an  incidental  part  of  a 
gynecological  operation?  We  still  adhere  to  the  precautions  laid 
down  ten  years  ago,  namely,  that  the  coincident  operation  should 
be  performed  only  as  the  result  of  careful  surgical  judgment,  for, 
as  stated  previously,  if  the  patient  is  in  a  critical  condition  from 
a  prolonged  operation,  or  if  the  primary  operation  has  been  a  septic 
one,  this  additional  surgical  procedure  may  be  attended  by  serious 
results. 
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Our  series  does  not  include  a  case  in  which  stones  were  removed 
or  even  searched  for  if  a  septic  focus  existed  in  the  pelvis.  In 
every  instance  in  which  there  is  a  record  of  a  coincident  operation 
for  gall-stones  having  been  performed  in  an  inflammatory  condition, 
this  was  done  when  the  chronic  stage  had  been  reached  and  all 
activity  had  disappeared.  A  coincident  operation  is  never  per- 
formed in  a  purulent  case  even  if  there  are  decided  symptoms  of 
cholelithiasis. 

In  estimating  the  immediate  and  remote  results  of  these  combined 
operations,  we  have  arranged  our  cases  under  three  separate  head- 
ings: First,  simple  gall-bladder  cases,  i.  e.,  those  in  which  the 
surgical  treatment  was  directed  solely  to  the  relief  of  the  choleli- 
thiasis; second,  those  cases  in  which  some  pelvic  operation  was 
performed  and  gall-stones  were  accidentally  discovered;  and  third, 
gynecological  cases  in  which  there  were  unmistakable  symptoms  of 
associated  gall-bladder  disturbance. 

So  far  as  the  immediate  mortality  is  concerned,  the  first  group, 
consisting  of  55  cases,  was  attended  by  an  immediate  mortality 
of  4.3  per  cent.;  the  second,  by  7  per  cent.;  and  in  the  third  no 
fatality  occurred. 

As  would  naturally  be  expected,  the  possibility  of  wound  infec- 
tion is  proportionately  greater  when  two  or  more  operations  are 
performed;  first,  because  of  the  greater  number  of  surgical  incisions, 
which,  of  course,  increase  the  risk,  and  second,  the  greater  hazard, 
in  changing  from  one  operation  to  another,  of  possible  defects  in 
technique.  To  overcome  these  dangers,  separate  sets  of  instruments 
and  rubber  gloves  should  be  employed  in  each  new  operation. 
So  far  as  the  instruments  are  concerned,  there  is  nothing  fraught 
with  so  much  danger  as  the  repeated  use  of  the  surgical  needle. 
In  a  simple  hysterectomy,  for  example,  a  needle  used  in  closing  the 
uterine  stump  should  be  discarded,  for  there  is  always  danger  of 
it  becoming  contaminated  from  passage  through  the  cervical 
canal;  if  this  has  occurred,  it  may,  if  used  again,  infect  a  fresh 
wound. 

In  these  combined  operations  the  greatest  care  should  be 
observed  in  changing  from  one  operative  field  to  another.  We 
never  employ  in  the  pelvic  zone  any  of  the  instruments  used  in  a 
plastic  operation  and  the  same  precaution  should  be  observed  in 
the  performance  of  a  third  operation  in  the  upper  abdomen. 

Notwithstanding  these  precautions,  our  series  of  combined 
operations  has  shown  a  higher  percentage  of  wound  infections 
than  the  simple  gall-bladder  operations,  in  which  the  percentage 
of  wound  infections  was  5.9;  in  the  combined  operations  the  rate 
was  9.7  per  cent,  in  one  series  and  9  per  cent,  in  the  other.  These 
figures  cover  any  degree  of  wound  infection  from  a  small  point 
to  an  extensive  break  in  the  wound.  Another  point  to  remember 
is  that  the  greater  the  length  of  time  consumed  in  these  operations 
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the  more  likely  to  arise  are  untoward  complications  during  conva- 
lescence. Thus  postoperative  vomiting  and  phlebitis  are  observed 
in  larger  degree  in  the  combined  operations.  Pneumonia  occurred 
only  once  in  the  entire  series  of  cases. 

In  these  days  when  hospital  efficiency  is  arousing  so  much 
agitation,  the  number  of  days  a  patient  spends  in  a  hospital  must 
be  accounted  for.  In  some  hospitals  the  tendency  has  been  to 
hasten  convalescence,  or,  rather,  to  expedite  the  discharge  of 
patients  from  the  hospital.  The  test  of  efficiency  should  be  the 
ultimate  result  secured,  and  not  the  brevity  of  sojourn  in  the 
hospital.  I  believe  that  a  too  early  discharge  of  a  debilitated  or 
greatly  enfeebled  patient  may  lead  to  utter  failure  so  far  as  the 
ultimate  recovery  is  concerned.  In  free  wards  the  personal  equation 
must  be  most  carefully  estimated.  In  the  case  of  a  farmer's  sturdy 
wife  rapid  convalescence  may  ensue  after  an  early  return  home;  in 
another  instance  if  the  patient  lives  in  cramped  quarters  where  the 
ventilation  is  poor  and  the  food  wretched,  to  hurry  her  home  is  to 
bring  the  final  results  in  jeopardy. 

In  convalescence  after  surgical  operations  we  have  found  the 
so-called  neurasthenia  to  occur  chiefly  at  the  two  extremes  of  the 
social  scale — the  pampered  rich  and  the  sorely  impoverished.  In 
the  latter  case  the  patient  may  never  rise  above  the  wretched 
environment  unless  she  is  well  on  the  road  to  convalescence  before 
she  is  discharged  from  the  hospital.  Further,  we  hold  that  no 
patient  should  be  permitted  to  return  to  her  home  who  possesses 
any  disabling  surgical  complication.  The  psychic  handicap  to 
such  a  woman  may  frequently  be  quite  insuperable.  In  cases  of 
cholelithiasis  we  prefer,  if  possible,  to  keep  our  patients  in  the 
hospital  until  the  fistula  is  closed,  especially  if  they  are  not  to  be 
under  our  supervision  after  they  leave  the  institution.  In  general, 
under  the  plan  we  now  pursue,  from  eighteen  to  twenty-one  days 
is  the  usual  length  of  time  these  j)atients  remain  in  the  hospital. 

The  caiuscs  uf  death  in  our  cases  were  as  follows: 

Case  I. — Cholangitis,  which  was  produced  by  stones  blocking 
the  hepatic  radicles  in  the  liver  substance,  and  pancreatitis,  pro- 
duced by  a  calculus  that  had  ulcerated  its  way  into  the  ])ancreas 
from  the  conunon  duct.  This  stone  was  not  discovered  at  the 
operation. 

Case  II. — Extensive  cystic  destruction  of  the  pancreas  with 
chronic  cholecystitis,  death  occurring  from  cholemia  seventeen 
days  later. 

Case  III. — Cmbilical  hernia  and  chronic  cholecystitis,  death 
occurring  from  cholemia  five  days  after  operation.  The  output 
of  bile  steadily  diminished,  until  it  finally  ceased  entirely. 

Case  IV. — Advanced  ])ancreatitis  with  cholelithiasis,  death  from 
cholemia  nineteen  days  after  operation. 
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Case  V. — Cholecystitis,  probable  leakage  about  gall-bladder 
drain,  death  from  a  subphrenic  abscess  thirty-one  days  later. 

Case  VI. — Chronic  metritis  with  densely  adherent  tubes  and 
ovaries.  Lane's  kink,  concretion  in  appendix,  and  cholelithiasis. 
Hysterectomy,  release  of  Lane's  kink,  appendectomy,  and  chole- 
lithotomy  were  done.  Death  occurred  from  peritonitis  five  days 
later. 

Li  summing  up  these  cases  we  observe  that  four  of  the  cases 
died  from  the  destructive  results  of  advanced  cholelithiasis.  In 
only  two  could  death  be  attributed  to  any  defect  in  the  operative 
technique.  In  one  there  was  a  leakage  with  the  formation  of  a 
subphrenic  abscess;  in  the  other  a  peritonitis.  It  is  possible  that 
these  two  deaths  might  have  been  avoided. 

The  point  that  the  first  four  fatalities  should  drive  home  is  that 
when  pancreatitis  of  a  chronic  type  supervenes  the  biliary  condition 
sinks  into  insignificance  beside  the  grave  dangers  that  threaten 
from  this  sequel.  In  these  cases  the  surgical  mortality  is  extremely 
high.  In  none  of  the  combined  operations  in  which  there  were  no 
symptoms  attributable  to  gall-stones  did  a  fatality  occur. 

I'ltimate  Results.  A.  Cases  of  CJiolelitkiasis  Unassociated  with 
Other  Ahdominal  or  Gynecological  Lesions.  Of  our  series  of  fifty- 
five  gall-stone  operations  not  associated  with  other  gynecological 
or  abdominal  conditions,  90  per  cent,  of  results  were  traced.  No 
case  returned  for  a  second  operation,  and  none  had  been  operated 
upon  elsewhere. 

Of  this  number  69.5  per  cent,  were  cured,  15.2  per  cent,  were 
greatly  improved,  and  2.1  per  cent,  were  not  improved.  Of  the 
entire  number,  S.6  per  cent,  died  after  leaving  the  hospital  from 
extraneous  conditions  not  connected  with  the  surgical  operation. 

B.  Cases  of  Cholelithiasis  with  Symptoms  Associated  icith  Other 
Abdominal  or  Gynecological  Lesions  {seventy-seven  cases).  Of  this 
number,  78  per  cent,  were  traced;  59.7  per  cent,  were  cured,  17.5 
per  cent,  were  greatly  improved,  1.7  per  cent,  were  slightly  improved, 
and  8.7  per  cent,  were  unimproved.  Since  leaving  the  hospital, 
3.5  per  cent,  died  of  intercurrent  diseases  not  connected  with  the 
biliary  operation. 

C.  Cases  of  Cholelithiasis  without  Assignable  Symptoms  Associated 
with  Other  Abdominal  or  Gynecological  Conditions  {thirty-one  cases). 
Of  this  number  86  per  cent,  were  traced,  64  per  cent,  were  cured, 
16  per  cent,  were  greatly  improved,  4  per  cent,  were  slightly 
improved,  and  8  per  cent.  (2  cases — both  excessively  neurotic) 
were  worse  than  they  had  been  before  operation. 

It  is  specially  noteworthy  that  in  the  second  class  of  cases, 
where  there  were  unquestionable  symptoms  of  diseases  of  the  upper 
abdominal  organs,  in  13  there  were  visible  changes  in  the  appen- 
dices, ranging  from  mild  to  acute  inflammations.  Thus  the  error 
in  diagnosis  falls  chiefly  between  appendicitis  and  cholecystitis.    In 


634      CLARK:   THE   ULTIMATE   RESULTS  IN   160  GALL-STONE   CASES 

several  of  these  cases  the  condition  of  the  appendix  gave  rise  to  the 
acute  symptoms  which  had  precipitated  the  operation. 

From  this  analysis  we  learn  that  the  worst  results  occur  among 
the  combined  cases  in  which  there  are  manifest  symptoms  due  to 
biliary  changes.  The  ratio  of  the  cures  is  in  direct  proportion  to 
the  severity  of  the  symptoms.  The  weight  of  evidence  most 
emphaticall}^  favors  the  early  removal  of  gall-stones.  The  mor- 
tality will  be  very  small,  the  proportion  of  cures  very  large,  and 
the  hazard  of  a  return  of  the  patient  to  the  hospital  for  a  second 
operation  very  slight.  In  the  light  of  the  results  secured  in  this 
larger  series  of  cases  we  believe  that  our  stand  of  a  decade  ago, 
which  favors  the  removal  of  gall-stones  associated  with  other 
gynecological  or  abdominal  lesions,  whether  they  are  producing 
symptoms  or  not,  is  amply  sustained. 

In  the  following  summaries  of  case  histories  all  patients  have 
been  accurately  traced,  and  the  final  results,  as  tabulated,  were 
obtained  within  two  months  of  the  preparation  of  this  paper: 


Table  I. — Combined  Operations  with  Gall-bladder  Symptoms. 
By  Frank  B.  Block,  M.D. 
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Table  II. — Combined  Operations  Without  Gall-bladder  Symptoms. 
By  Frank  B.  Block,  M.D. 
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Table  III. — Comparative  Statement  of  Simple  and  Combined  Gall-bladder 

Operations. 
By  Frank  B.  Block,  M.D. 


Simple 

Combined 

Combined 

gall-bladder 

operations  with 

operations  with- 

Total. 

operations. 

gall-bladder 
symptoms. 

out  gall-bladder 
symptoms. 

Number  of  cases 

55 

73 

31 

159 

Percentage  of  cases 

traced 

84.0  per  cent. 

78.0  per  cent. 

86 . 0  per  cent. 

86.0  per  cent. 

Average  age  of 

patients 

42  years. 

39  years. 

44  years. 

41.7  years. 

Average  number  of 

days  in  hospital 

29.4 

28.6 

29 

29 
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Infection    . 

5.9  per  cent. 
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ing   .      .      .      . 

.0 

4.0  per  cent. 

6.4  per  cent. 

3.1  per  cent. 

Phlebitis    . 

2 . 0  per  cent. 
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.0 
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.0 
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.0 
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Cured  ... 

69 . 5  per  cent. 
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15.2  per  cent. 
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.0 
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.0 

.0 
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0 
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.0 
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0 
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6 . 1  per  cent. 
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Table  IV. — Sumaiary  of  Case  Histories. 
By  Frank  B.  Block,  M.D. 

simple  gall-bladder  operation. 

Gyn.  No.  95.  April  19,  1900.  Aged  forty-seven  years.  Symp- 
toms— indigestion,  four  years;  flatulence;  dragging  pain  after 
eating;  colic;  vomiting.  Clinical  diagnosis — cholelithiasis;  intes- 
tinal adhesions.  Operation — cholecystotomy;  release  of  adhesions. 
Convalescence — normal;  in  hospital  thirt\--two  days.  Postoperative 
history — complete  cure. 

Gyn.  No.  396.  September  31,  1901.  Aged  thirty-three  years. 
Symptoms — dysuria;  backache;  colic;  jaundice;  tenderness  over 
gall-bladder;  diarrhea.  Clinical  diagnosis — R.  Y.  O. ;  cholelithiasis. 
Pathological  diagnosis — chronic  cholecystitis.  Operation — chole- 
cystomy.  Convalescence — normal;  in  hospital  thirty-two  days; 
Postoperative  history — cannot  locate. 

Gyn.  No.  552.  April  10,  1902.  Age  not  given.  Symptoms— 
not  given.  Clinical  diagnosis — cholelithiasis;  abdominal  adhesions. 
Pathological  diagnosis — gall-stones.  Operation — cholecystostomy. 
Convalescence — stitch  abscess;  in  hospital  thirty-seven  days.  Post- 
operative history — complete  cure. 

Gyn.  No.  887.  April  17,  1903.  Aged  twenty-two  years.  Symp- 
toms— colic,  three  years.  Clinical  diagnosis — cholelithiasis.  Opera- 
tion— cholelithotomy.  Convalescence — stitch  abscess;  in  hospital 
thirty-six  days.     Postoperative  history — cured. 

Gyn.  No.  1083.  November  23,  1903.  Aged  fifty-one  years. 
Symptoms — colic  and  jaundice;  two  years;  pain  in  hepatic  region. 
Clinical  diagnosis — cholelithiasis.  Pathological  diagnosi,s — chole- 
lithiasis; cholangitis;  chronic  pancreatitis.  See  autopsy  report. 
Operation  —  partial  cholecystectomy.  Convalescence  —  continual 
nausea,  vomiting  and  prostration;  death  on  thirtieth  day.  Post- 
operative history — autopsy;  stones  in  pancreatic  duct  and  hepatic 
radicles. 

Gyn.  No.  1118.  December  29,  1903.  Aged  forty-nine  years. 
Symptoms — indigestion,  fifteen  years;  colic;  clay  stools.  Clinical 
diagnosis — cholelithiasis.  Pathological  diagnosis— ^nW-stones.  Opcr- 
«?/o?i— cholelithotomy.  Convalescence — chill,  103  =  °;  pain  in  back 
on  fourth  day;  passed  stones  in  stool  eleventh  day;  in  hospital 
twenty-eight  days.     Postoperative  history — complete  recovery. 

Gyn.  No.  1337.  October  16,  1904.  Aged  thirty-six  years. 
Symptoms  -voWc,  chill  and  sweats  three  years;  jaundice;  clay 
stools.  Clinical  diagnosis — cholelithiasis;  jnloric  adhesions.  Path- 
ologic(d  diagnosis — gall-stones;  catarrhal  cholecystitis.  Operation — 
cholecystectomy.  Convalescence  —  bronchitis;  pleurisy;  lumbar 
abscess  (intraperitoneal);  in  hospital  sixty  da\s.  Postoperative 
history — patient  cannot  be  traced. 
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Gyii.  Xo.  14U5|.  December  2,  1904.  Aged  thirty-seven  years. 
Syynptoms  —  colic  three  years;  discomfort  over  gall-bladder. 
Clinical  diagnosis — cholelithiasis.  Pathological  diagnosis — gall- 
stones. Operation — cholelithotomy.  Convalescence — normal;  in 
hospital  thirty-nine  days.     Postoperative  history — complete  cure. 

Gyn.  Xo.  1409.  March  21,  1905.  Aged  fifty-two  years.  Symp- 
toms— gastric  distress  four  months;  jaundice;  epigastric  pain; 
vomiting.  Clinical  diagnosis — empyema  of  gall-bladder;  choleli- 
thiasis. Pathological  diagnosis — gall-stones.  Operation — chole- 
cystotomy.  Convalescence — incontinence  of  urine  and  hematuria 
following  ethyl  chloride  anesthesia;  in  hospital  fifty-six  days.  Post- 
operative history — complete  cure. 

Gyn.  Xo.  1474.  ^larch  28,  1903.  Aged  twenty-six  years.  Symp- 
toms— colic  four  years;  vomiting.  Clinical  diagnosis — cholelithiasis; 
cholecystitis;  intestinal  adhesions.  Pathological  diagnosis — soft 
gall-stone  material,  no  actual  stones.  Operation — cholecystotomy. 
Convalescence — influenza;  in  hospital  thirty-three  days.  Post- 
operative history — complete  cure. 

Gyn.  X'o.  1515.  May  4,  1905.  Aged  thirty-two  years.  Symj)- 
toms — frequency  of  urination;  backache;  pains  in  both  hypochon- 
driac regions.  Clinical  diagtiosis—choleVithiash.  Operation — 
cholecystostomy.  Convalescence — several  rises  in  temperature 
lasting  a  day  or  two  at  a  time;  in  hospital  forty-four  days.  Post- 
operative history — not  located. 

Gyn.  X'^o.  1576.  August  10,  1905.  Aged  twenty-nine  years. 
Symptoms — recurrence  of  s^inptoms  nine  months  after  operation; 
(see  Case  X'o.  950).  Clinical  diagnosis — intestinal  adhesions;  in- 
volving pylorus,  transverse  colon,  and  liver.  Operation — release  of 
adhesions  to  stomach  and  colon;  excision  of  remains  of  gall-bladder. 
Convalescence — normal;  in  hospital  twenty-six  days;  cured.  Post- 
operative history — one  year  after  operation  had  slight  attacks  of 
colic;  now  completely  cured. 

Gyn.  Xo.  1651.  5sovember  14,  1905.  Aged  twenty-four  years; 
Symptoms — pain  in  gall-bladder  region  ard  indigestion  two  years; 
constipation;  vomiting.  Clinical  diagnosis — chronic  cholecystitis; 
ptosisof  liver.  Operation — cholecystotomy.  Convalescence — normal; 
in  hospital  thirty-seven  days.  Postoperative  history — cured  of 
gall-bladder  symptoms;  died  three  years  later  following  intestinal 
obstruction  from  resection  of  colon,  not  due  to  previous  operation. 

Gyn.  Xo.  1814.  ]\Iay  14,  1906.  Aged  forty-seven  years.  Symp- 
toms — colic,  thirteen  weeks;  jaundice.  Clinical  diagnosis — chole- 
lithiasis. Pathological  diagnosis — gall-stones;  cholecystitis.  Opera- 
tion— cholecystotomy.  Convalescence — normal;  in  hospital  thirty- 
five  days.     Postoperative  history — complete  cure. 

Gyn.'  Xo.  1844|.  May  24,  1906.  Aged  sixty-five  years.  Symp- 
toms—no symptoms  preceding  acute  onset  of  gangrene.  Clinical 
d'agnosis — cholelithiasis;    gangrenous    gall-bladder.       Pathological 
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diagnosis — acute  cholecystitis;  gall-stones.  Operation — cholecys- 
tectomy. Convalescence — biliary  fistula  on  discharge;  in  hospital 
thirty-five  days;  improved.  Postoperative  history — no  recurrence 
of  gall-bladder  symptoms.  Died  of  valvular  heart  disease  four 
years  after  operation. 

Gyn.  No.  1983.  November  10,  1906.  Aged  twenty-two  years. 
Symptoms — pain  in  right  hypochondrium  three  months;  clay 
stools;  vomiting;  colic;  jaundice.  Clinical  diagnosis — cholelithiasis; 
cholecystitis.  PatJwIogical  diagnosis — chronic  cholecystitis.  Oper- 
ation— cholecystotomy.  Convalescence — normal ;  in  hospital  thirty- 
three  days.     Postoperative  history — complete  cure. 

Gyn.  No.  2107.  INIarch  19,  1907.  Aged  twelve  years.  Symp- 
toms— attacks  of  colic  for  two  years;  vomiting;  jaundice.  Clinical 
diagnosis — cholecystitis;  kinked  gall-bladder.  Operation — chole- 
cystotomy. Convalescence — wound  almost  healed  on  discharge; 
in  hospital  twenty-one  days.    Postoperative  history — complete  cure. 

Gyn.  No.  22041.  May  26,  1907.  Aged  forty-four  years. 
Symptoms — not  given.  Clinical  diagnosis — cholelithiasis.  Path- 
ological diagnosis — gall-stones.  Operation — cholecystotomy.  Con- 
valescence— normal;  in  hospital  twenty-seven  days.  Postoperative 
history — complete  cure. 

Gyn.  No.  2278.  September  28,  1907.  Aged  fifty-two  years. 
Symptoms — colic  two  months;  tenderness  and  mass  in  gall- 
bladder area;  loss  in  weight;  has  diabetes.  Cliniccd  diagnosis — 
cyst  of  pancreas  (?);  cholelithiasis.  Pathological  diagnosis — gall- 
stones; calcareous  cyst.  Operation — cholecystotomy;  evacuation 
of  cyst.  Convalescence— cowtmmdi  nausea  and  vomiting;  prostra- 
tion;  in   hospital   seventeen   days;   died  of  acetonemia. 

Gyn.  No.  2360.  December  12,  1907.  Aged  thirty-two  years. 
Symptoms — indigestion  nine  years;  colic  and  jaundice  lately. 
Clinical  diagnosis — cholelithiasis.  Pathological  diagnosis — gall- 
stone. Operation — cholelithotomy.  Convalescence — normal;  in 
hospital  fourteen  days.     Postoperative  history— not  located. 

Gyn.  No.  2483.  March  31,  1908.  Aged  thirty-two  years.  Symp- 
<o/^w^aundice;  clay  stools;  indigestion;  flatulence,  one  year. 
Clinical  diagnosis — cholelithiasis  Pathological  diagnosis — gall- 
stones. Operation — cholecystotomy.  Convalescence — normal ;  in 
hospital  twenty-eight  days.     Postoperative  history — complete  cure. 

Gyn.  No.  2529.  April  29,  1908.  Aged  twenty-nine  years. 
Symptoms — colic,  four  years;  vomiting.  Clinical  diagnosis — 
cholelithiasis.  Pathological  diagnosis — gall-stones.  Operation — 
cholecystotomy.  Convalescence — normal;  in  hospital  seventeen 
days.     Posiopcraiive  history--  comphte  cure. 

Gyn.  No.  2378.  December  31,  1907.  Aged  twenty-eight  years. 
Symptoms — colic,  two  months;  flatulence;  vomiting.  Clinical 
diagnosis  —  cholelithiasis.  Operation  —  cholecystotomy.  Conval- 
escence— normal;  in  hospital-  twenty  days.  Postoperative  history— 
complete  cure. 


CLARK:   THE   ULTIMATE   RESULTS   IN    160   GALL-STONE   CASES      ()39 

Gyn.  No.  2396.  January  10,  1908.  Aged  forty-two  years. 
Symptoms — indigestion,  thirteen  years;  sharp  pain  in  left  hypo- 
chondrium  radiating  to  right  shoulder.  Clinical  diagnosis — 
cholelithiasis.  Pathological  diagnosis — gall-stones.  Operation — 
cholelithotomy.  Convalescence — gall-stone  discharged  from  wound 
on  thirteenth  day;  in  hospital  twenty-eight  days.  Postoperative 
history — improved     considerably;     occasional     attacks    of     pain. 

Gyn.  No.  2746.  November  29,  1908.  Aged  forty  years.  Symp- 
toms— colic,  eight  years;  jaundice;  vomiting;  clay  stools.  Clinical 
diagnosis  —  cholelithiasis.  Pathological  diagnosis  —  gall-stones ; 
cholecystitis.  Operation — cholecystectomy.  Convalescence — normal ; 
sinus  on  discharge;  in  hospital  fifty-six  days.  Postoperative  history — 
much  better  than  before  operation;  has  occasional  attack  of 
"bilious   cramps." 

Gyn.  No.  2853.  February  17,  1909.  Aged  forty-five  years. 
Symptoms — loss  in  weight  and  appetite;  nausea;  vomiting;  brown 
vomitus;  epigastric  pain.  Clinical  diagnosis  —  carcinoma  of 
stomach;  cholelithiasis.  Pathological  diagnosis — gall-stones.  Oper- 
ation—  cholecystostomy;  inoperable  carcinoma  of  stomach. 
Convalescence — normal;  in  hospital  twenty  days.  Postoperative 
history — died  two  years  after  operation  from  progressive  cancer 
of  stomach. 

Gyn.  No.  2898.  April  15,  1909.  Aged  sixty-six  years.  Symp- 
toins — colic,  one  and  one-half  years;  vomiting;  constipation. 
Clinical  diagnosis — cholelithiasis.  Pathological  diagnosis — adeno- 
carcinoma of  gall-bladder,  with  gall-stones.  Operation — partial 
cholecystectomy.  Convalescence — normal;  in  hospital  twenty- 
eight  days.     Postoperative  history — not  located. 

Gyn.  No.  2940.  May  15,  1909.  Aged  forty-nine  years.  Symp- 
toms— recurred  six  months  after  first  operation  (see  Case 
No.  2394).  Clinical  diagnosis — Adhesions  about  gall-bladder; 
hemorrhoids.  Operation — freeing  of  adhesions  about  gall-bladder; 
excision  of  one-half  inch  of  fundus.  Convalescence — tedious;  occa- 
sional rise  in  temperature;  in  hospital  thirty-five  days;  Post- 
operative history — indigestion;  pain  in  gall-bladder  area;  severe 
headaches  for  sometime  after  operation  now  perfectly  well. 

Gyn.  No.  2972.  June  8,  1909.  Aged  thirty-seven  years.  Symp- 
toms— colic,  one  year;  jaundice;  dark  urine;  flatulence;  gastric 
irritability.  Clinical  diagnosis — cholecystitis;  cholelithiasis.  Patho- 
logical diagnosis  —  chronic  cholecystitis.  Operation  —  cholecys- 
tectomy. Convalescence—normal;  in  hospital  twenty-seven  days. 
Postoperative  history — not  located. 

Gyn.  No.  2998.  June  22,  1909.  Aged  sixty  years.  Symptoms — 
pain  in  right  hypochondrium,  five  weeks;  mass  over  gall-bladder; 
jaundice;  clay  stools;  painful  urination.  Clinical  diagnosis — 
empyema  gall-bladder;  carcinoma  common  duct;  gall-bladrler 
and   liver.      Pathological   diagnosis — carcinomatous   metastasis   to 
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lymphatic  gland;  gall-stones.  Operation — partial  cholecystectomy; 
inoperable  carcinoma  of  gall-bladder  and  liver.  Convalescence — 
severe  pain  in  back;  in  hospital  twenty-two  days;  unimproved. 
Postoperative  history — continued  to  decline  rapidly  and  died  nine 
weeks  after  operation. 

Gyn.  No.  3007.  July  3,  1909.  Aged  fort^'-five  3'ears.  Symptoms 
— colic,  one  year;  epigastric  pain  and  tenderness;  nausea.  Clinical 
diagnosis — cholelithiasis.  Pathological  diagnosis — chronic  chole- 
cystitis ;  gall-stones.  Operation — cholecystectomy.  Convalesceiice — 
phlebitis  left  femoral  vein;  in  hospital  twenty-four  days.  Post- 
operative history — great  improvement;  occasionally  recurrence  of 
pain. 

Gyn.  No.  3011.  July  6,  1909.  Aged  fifty-five  years.  Symptoms — 
general  abdominal  discomfort.  Clinical  diagnosis — intestinal  ad- 
hesions; ventral  hernia;  cholelithiasis.  Pathologiccd  diagnosis — 
gall-stones.  Operation — cholecystostomy .  Con  valescence — stitch 
abscess;  in  hospital  thirty-nine  days.  Postoperative  history — slow 
convalescence;  complete  cure. 

Gyn.  No.  3061.  September  28,  1909.  Aged  sixty-five  years. 
Symptoms — sciatica,  three  years;  dizziness;  nausea;  swelling  in 
right  hypochondrium;  clay-colored  stools.  Clinical  diagnosis — 
cholelithiasis;  hydrops  of  gall-bladder.  Pathological  diagnosis — 
chronic  cholecystitis;  gall-stones.  Operation — cholecystectomy. 
Convalescence — normal;  in  hospital  thirty-six  days.  Postoperative 
history — complete  cure. 

Gyn.  No.  3266.  April  4,  1910.  Aged  fifty-four  years.  Symp- 
toms— colic,  ten  months;  occasional  vomiting.  Clinical  diagnosis — 
cholelithiasis;  chronic  cholecystitis.  Pathological  diagnosis  — 
chronic  cholecystitis;  gall-stones.  Operation — cholecystectomy. 
Convalescence — normal;  in  hospital  twenty-two  days.  Postoperative 
history — complete  cure. 

Gyn.  No.  3497.  October  26,  1910.  Aged  forty-three  years. 
Symptoms — colic,  thirty  years;  vomiting;  flatulence;  jaundice; 
dark  urine.  Clinical  diagnosis — gangrenous  cholecystitis;  chole- 
lithiasis. Pathological  diagnosis — chronic  cholecystitis;  gall-stones. 
Operation — cholecystectomy.  Convalescence — slight  septic  tem- 
perature during  convalescence;  in  hospital  thirty-one  days.  Post- 
operative history — complete  cure. 

Gyn.  No.  3635.  February  16,  1911.  Aged  forty-six  years. 
Symptoms — jaundice;  vomiting;  clay  stools,  six  months.  Clinical 
diagnosis — cholecystitis.  Operation — cholecystostomy.  Con  vales- 
cence— slight  septic  temperature;  in  hospital  twenty-one  days. 
Postoperative  history — complete  cure. 

(jyn.  No.  375().  May  25,  1911.  Aged  fifty-two  years.  Synrp- 
ionis — indigestion,  four  years;  pain  over  gall-bladder;  flatulence: 
colic;  jautidirc;  vomiting;  clay  stools.  Clinical  diagnosis — chole- 
cystitis.     Pathological  diagnosis — chronic  cholecystitis;  gall-stones. 
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Operation — cholecystectomy.  Convalescence — normal;  in  hospital 
twenty-three  days.     Postoperative  history — complete  cure. 

Gyn.  Xo.  3758.  May  26,  1911.  Aged  twenty-four  years. 
Symptoms — colic;  mucous  fistula  since  operation  (see  Case  Xo. 
3666).  Clinical  diagnosis  —  chronic  cholecystitis.  Operation — 
cholecystectomy.  Convalescence — normal;  in  hospital  seventeen 
days.    Postoperative  history — complete  cure. 

Gyn.  Xo.  3847|.  August  20,  1911.  Aged  thirty-eight  years. 
Symptoms — colic,  nine  years;  gastric  irritatibility;  jaundice;  vomit- 
ing; chill  Clinical  diagnosis — cholelithiasis.  Pathologiral  diag- 
nosis—  chronic  cholecystitis;  gall-stones.  Operation  —  cholecys- 
tectomy; Convalescence — marked  postoperative  shock;  in  hospital 
twenty-two  days.     Postoperative  history — complete  cure. 

Gyn.  Xo.  3961.  Xovember  13,  1911.  Aged  forty-six  years. 
Symptoms — pain  in  gall-bladder  region  (see  Case  Xo.  2864|). 
Clinical  diagnosis — chronic  pericholecystitis.  Pathological  diag- 
nosis— chronic  cholecystitis.  Operation — cholecystectomy.  Con- 
valescence— normal;  in  hospital  nineteen  days.  Postoperative  history 
(see  Case  X'o.  2864|).  Pain  in  gall-bladder  incision  and  gastric 
area;  considerable  hyperacidity. 

Gyn.  Xo.  3991.  December  4,  1911.  Aged  twenty-nine  years. 
Symptoms — colicky  pain  in  gall-bladder  region  (see  Case  X'^o. 
3445).  Clinical  diagnosis — chronic  cholecystitis;  pericholecystitis. 
Pathological  diagnosis — chronic  cholecystitis.  Operation — Chole- 
cystectomy. Convalescence — stitch  discharged  through  sinus;  in 
hospital  thirty  days.     Postoperative  history — complete  cure. 

Gyn.  Xo.  4143.  March  27,  1912.  Aged  sixty-six  years.  Symp- 
toms— indigestion  forty-eight  years;  colic;  jaundice;  loss  in  weight. 
Clinical  diagnosis — cholelithiasis;  chronic  cholecystitis;  chronic 
pancreatitis.  Pathological  diagnosis  —  chronic  cholecystitis. 
Operation — cholecystectomy.  Convalescence— dizzy  spells  (myo- 
cardial); in  hospital  twenty-three  days.  Postoperative  history — 
complete   cure. 

Gyn.  Xo.  4146.  April  1,  1912.  Aged  forty  years.  Symptoms — 
soreness  in  abdomen;  increases  by  urination;  duration  seven  years. 
Clinical  diagnosis — cholelithiasis;  kink  of  right  ureter.  Operation — 
cholecystectomy;  exploratory  incision  over  right  kidney.  Con- 
valescence—iehv\\e  (slight);  in  hospital  thirty-three  days.  Post- 
operative history- — improved;  no  colic;  complains  of  pain  and 
fulness  in  incision,  probably  hernia. 

Gyn.  Xo.  4223.  May  20,'  1912.  Aged  thirty-six  years.  Symp- 
toms— colic,  six  years;  vomiting;  jaundice;  chills;  fever.  Clinical 
diagnosis — tuberculous  cholecystitis;  pericholecystitis;  tuberculosis 
of  liver.  Pathological  diagnosis — tuberculous  cholecystitis;  tuber- 
culous perihepatitis.  Operation — cholecystectomy ;  choledochotomy . 
Convalescence — superficial  sinus  on  discharge;  in  hospital  twenty- 
five  days.     Postoperative  history — not  traced. 
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Gyn.  No.  4283.  August  6,  1912.  Aged  twenty-seven  years. 
Symptoms — typhoid;  cholecystitis  with  empyema;  typhoid,  one 
month  ago;  coUc  since  then  with  vomiting;  constipation.  Clinical 
diagnosis — choleHthiasis;  empyema  of  gall-bladder;  chronic  chole- 
cystitis. Pathological  diagnosis — chronic  cholecystitis;  gall-stones; 
normal  appendix.  Operation — cholecystectomy.  Convalescence — 
normal  except  slight  sinus  on  discharge;  in  hospital  twenty-four 
days.  Postoperative  history — complete  recovery;  complains  of 
slight  pain  over  incision. 

Gyn.  No.  4355.  September  19,  1912.  Aged  fifty-six  years. 
Symptoms — pain  over  gall-bladder,  sixteen  years;  colic;  vomiting; 
jaundice.  Clinical  diagnosis — cholelithiasis.  Pathological  diag- 
nosis—  chronic  cholecystitis;  gall-stones.  Operation  —  cholecys- 
tectomy. Convalescence — normal;  in  hospital  twenty-six  days. 
Postoperative  history- — great  improvement;  no  colic;  soreness  under 
shoulder-blade;  somnolence. 

Gyn.  No.  4422.  October  31,  1912.  Aged  thirty-eight  years. 
Symptoms — colic,  five  years;  vomiting;  flatulence.  Clinical  diag- 
nosis— cholelithiasis.  Pathological  diagnosis — gall-stones.  Opera- 
tion— cholecystectomy.  Convalescence — small  sinus  on  discharge; 
in  hospital  twenty  days.  Postoperative  history — recurrence  of  colic 
two  to  three  w'eeks  after  operation  followed  by  complete  recovery. 

Gyn.  No.  4550.  January  21,  1913.  Aged  forty-eight  years. 
Symptoms — epigastric  fulness  for  two  years;  flatulence;  loss  in 
weight.  Clinical  diagnosis — cholelithiasis;  pericholecystitis.  Patho- 
logical diagnosis — chronic  cholecystitis;  gall-stones.  Operation — 
cholecystectomy.  Convalescence — normal;  in  hospital  seventeen 
days.     Postoperative  history — not  traced. 

Gyn.  No.  4565.  January  29,  1913.  Aged  forty-six  years.  Symp- 
toms— colic,  two  years;  vomiting;  dark  urine.  Clincial  diagnosis — 
cholelithiasis;  chronic  pancreatitis.  Pathological  diagnosis — gall- 
stones. Operation — cholecystostomy.  Convalescence — normal;  in 
hospital  twenty-eight  days.  Postoperative  history — complete 
cure. 

Gyn.  No.  4593.  February  19,  1913.  Aged  forty-one  years. 
Symptoms — indigestion  and  colic,  two  years;  slight  nausea;  vomit- 
ing and  jaundice.  Clinical  diagnosis — cholelithiasis.  Operation — 
cholecystostomy.  Convalescence — normal;  in  hospital  twenty-four 
days.    Postoperative  history — complete  cure. 

Gyn.  No.  4608|.  February  28,  1913.  Symptoms — not  given. 
Clinical  diagnosis — cholecystitis.  Pathological  diagnosis — chronic 
cholecystitis;  gall-stones.  Operation — cholecystostomy ;  choledoch- 
otomy.  Convalescence — normal;  in  hospital  twenty-four  days. 
Postoperative  history — complete  cure. 

Gyn.  No.  4800.  July  8,  1913.  Aged  thirty-eight  years.  Symp- 
toms— colic,  one  and  one-half  years;  vomiting;  jaundice;  constipa- 
tion; indigestion.     Clinical  diagnosis — cholelithiasis.      Pathological 
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diagnosis — gall-stones.  Operation — cholecystostomy.  Convalescence 
— normal;  in  hospital  twenty-two  days.  Postoperative  history — 
marked  improvement;  no  colic;  has  constipation  and  pain  in  back. 

Gyn.  No.  4806.  July  11,  1913.  Aged  forty-three  years.  Symp- 
toms— indigestion  ten  years;  dull  pain  in  epigastrium;  flatulence; 
constipation;  loss  of  support  from  below.  Clinical  diagnosis — 
cholelithiasis;  pericholecystitis.  Pathological  diagnosis — gall-stones. 
Operation — cholecystostomy.  Convalescence — normal;  in  hospital 
twenty-seven  days.  Postoperative  history — cured  of  gall-stone 
symptoms.  Condition  did  not  permit  plastic  operation;  will  return 
for  this  later. 

Gyn.  No.  4828.  August  21,  1913.  Symptoms — indigestion  and 
gall-bladder  pain.  Clinical  diagnosis — cholecystitis.  Pathological 
diagnosis  —  chronic  cholecystitis.  Operation  —  cholecystotomy. 
Convalescence — normal;  in  hospital  fourteen  days.  Postoperative 
history — complete  cure;  gained  twenty  pounds. 

Gyn.  No.  4832.  August  27,  1913.  Aged  forty-nine  years. 
Symptoms — colic,  twenty  years;  vomiting.  Clinical  diagnosis- — 
cholelithiasis.  Pathological  diagnosis  —  chronic  cholecystitis. 
Operation — cholecystostomy.  Convalescence — attack  of  indigestion 
twenty-second  day;  in  hospital  twenty-six  days.  Postoperative 
history — considerable  improvement,  although  she  has  recurring 
symptoms  of  a  lighter  degree. 

COMBINED  OPERATIONS  WITH   GALL-BLADDER   Si'MPTOMS. 

Gyn.  No.  368.  September  2,  1901.  Aged  forty-five  years. 
Symptoms — biliary  colic,  sixteen  years;  prolapsus  uteri.  Clinical 
diagnosis — R.  V.  O.;  cholelithiasis;  retroflexion;  prolapsus.  Patho- 
logical diagnosis — endometritis  cervicis.  Operation — cholecysto- 
tomy; plastic,  suspension.  Convalescence — distention  and  vomiting 
three  days;  in  hospital  thirty  days.  Postoperative  history — complete 
cure. 

Gyn.  No.  583.  ]\Iay  12,  1902.  Aged  twenty-seven  years. 
Symptoms — backache;  pain  in  lower  abdomen.  Clinical  diagnosis — 
cholelithiasis;  intestinal  adhesions.  Pathological  diagnosis— gsW- 
stones;  periappendicitis.  Operation — cholecystostomy;  release  of 
adhesions;  appendectomy.  Convalescence — constipation;  in  hospital 
seventy-one  days;  improved.  Postoperative  history — unimproved; 
intense  neurasthenia. 

Gyn.  No.  600.  May  21,  1902.  Aged  forty  years.  Symptoms — 
colic,  three  attacks  in  past  year;  jaundiced;  abdominal  tumor. 
Clitiical  diagnosis — right  ovarian  cyst;  cholelithiasis.  Pathological 
diagnosis  —  gall-stones;  cystadenoma  ovarii  pseudomucinosum 
glandulare.  02;gra^?on^cholecystostomy;  right  salpingo-oophorec- 
tomy.  Convalescence — normal;  in  hospital  twenty-five  days.  Post- 
operative history — not  traced. 
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Gyn.  898.  April  26,  1903.  Aged  thirty-six  years.  Symptoms — 
pain  after  urination;  dragging  pain;  indigestion;  colic;  jaundice; 
clay  stools.  Clinical  diagnosis — cholelithiasis;  tubo-ovarian  abscess. 
Pathological  diagnosis — acute  suppurative  salpingitis;  gall-stones. 
Operation  —  left  salpingo-oophorectomy.  Convalescence  —  chill, 
103|°F.  Jaundice  on  fourth  day;  gone  on  seventh  day;  in  hospital 
thirty-six  days.     Postoperative  history — not  traced. 

Gyn.  No.  950.  June  20,  1903.  Aged  twenty-eight  years. 
Symptoms — colic  four  years;  tenderness  over  gall-bladder.  Clinical 
diagnosis  —  cholelithiasis;  parovarian  cyst;  erosion  of  cervix. 
Pathological  diagnosis — endometritis  cervicis.  Operation — partial 
cholecystectomy;  plastic;  cystectomy.  Convalescence— noTYna\; 
in  hospital  twenty-five  days.  Postoperative  history — returned  for 
second  operation  (see  Case  No.  1576). 

Gyn.  No.  1069.  November  1,  1903.  Aged  thirty-eight  years. 
Symptoms  —  epigastric  pain;  indigestion.  Clinical  diagnosis  — 
retroversion;  cholelithiasis;  cystic  gall-bladder;  R.  V.  O.;  diastasis 
recti.  Pathological  diagnosis — gall-stones.  Operation — cholecys- 
tectomy; suspension.  Convalescence — adherent  cicatrix;  in  hospital 
thirty-five  days.  Postoperative  history — died  of  intestinal  obstruc- 
tion several  months  later. 

Gyn.  No.  1074.  November  4,  1903.  Aged  forty-three  years. 
Symptoms — pain  over  gall-bladder  for  three  years;  abdominal 
cramps  before  menstruation;  one  attack  of  colic.  Clinical  diagnosis 
— uterine  fibroid;  cholecystitis;  empyema  of  gall-bladder;  chole- 
lithiasis; chronic  appendicitis.  Pathologiral  diagnosis — fibroinyoma 
uteri;  chronic  appendicitis;  purulent  cholecystitis;  gall-stones. 
Operation — hysterectomy ;  appendectomy ;  cholecystectomy.  Con- 
valescence— normal;  in  hospital  thirty-two  days.  Postoperative 
history — complete  cure. 

Gyn.  No.  1105.  December  11,  1903.  Aged  thirty  years.  Symp- 
toms— indigestion;  pain  in  eipgastrium  and  vomiting  for  five  years; 
attacks  of  pain  right  iliac  fossa.  Clinical  diagnosis — right  ovarian 
cyst;  cholelithiasis.  Pathological  diagnosis — gall-stones;  corpus 
luteum  cyst.  Operation — cholelithotomy;  right  oophorectomy. 
Convalescence — normal;  in  hospital  thirty-one  days.  Postoperative 
history — slow  convalescence;  incapacitated  for  one  year;  now 
j)erf(>ctly  well. 

(iyn.  No.  1152.  February  7,  1904.  Age  not  given.  Symptoms — 
dysmenorrhea;  abdominal  pain  for  two  years.  Clinical  diagnosis — 
apiMMidicitis;  metritis;  cholelithiasis.  Pathologiad  diagnosis — 
liyj)erplasia  of  uterus;  interstitial  endometritis;  obliterative  appen- 
dicitis. Operation — hysterectomy ;  apjiendectomy ;  cholelithotomy. 
Convalescence — wound  infection;  in  hospital  thirty-three  days. 
Postoperative  history — not  traced. 

Gyn.  Xo.  1197.  March  24,  1904.  Aged  twenty-eight  years. 
Symptoms — iiuligestion  for  twelve  years;  colic;  vomiting;  flatulence. 
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Clinical  diagnosis — cholelithiasis;  chronic  appendicitis.  Pathological 
diagnosis — chronic  appendicitis.  Operation — cholelithotomy;  ap- 
pendectomy. Convalescence — several  stones  washed  out  on  eighth 
day;  prolonged  postoperative  vomiting;  in  hospital  thirty-six 
days.  Postoperative  history — great  improvement;  has  nervous  in- 
digestion; considers  operative  result  very  successful. 

Gyn.  Xo.  1335.  October  11,  1904.  Aged  forty-four  years. 
Symptoms — colic  with  nausea  and  vomiting,  eight  years;  clay  stools; 
jaundice.  Clinical  diagnosis — cholecystitis;  R.  V.  O.;  lacerated 
cervix.  Operation — ])lastic;  cholecystotomy.  Convalescence —  nor- 
mal; in  hospital  forty-five  days.  Postoperative  history — well  for 
eight  years;  then  cholecystenterostomy  was  performed  for  intense 
jaundice  from  occlusion  of  common  duct;  died  ]\Iay  13,  1913; 
cancer  (?). 

Gyn.  Xo.  151G.  ]May  4,  1905.  Aged  fifty-six  years.  Symptoms — 
metrorrhagia,  one  year;  frequency  of  urination.  Clinical  diagnosis — 
cholelithiasis;  cervical  polyp;  lipoma  of  vulva.  Pathological  diag- 
nosis— gall-stones;  lipoma  of  vulva.  Operation — cholecystectomy; 
removal  of  cervical  polyp.  Convalescence — biliary  fistula  on  dis- 
charge; in  hospital  forty-eight  days;  improved.  Postoperative 
Imtory — ^complete  cure;  died  six  years  later  from  cerebral  hemor- 
rhage. 

Gyn.  X'o.  1899.  August  24,  1900.  Aged  thirty-one  years. 
Symptoms — colic,  seven  years;  constant  dull  pain;  vomiting. 
Clinical  diagnosis — cholelithiasis.  Pathological  diagnosis — chronic 
appendicitis;  gall-stones.  Operation — cholelithotomy;  appendec- 
tomy. Convalescence — "sticking  pain"  in  incision;  in  hospital 
twenty-eight  days.  Postoperative  history — unimproved;  reoperated 
upon  elsewhere  for  adhesions. 

Gyn.  X'o.  1934.  September  25,  190(3.  Aged  thirty-six  years. 
Symptoms — indigestion;  frequent  attacks  of  pain  in  gall-bladder 
region;  has  lost  control  of  rectum.  Clinical  diagnosis — chole- 
lithiasis; stricture  of  rectum  by  adhesions.  Pathological  diagnosis — 
chronic  cholecystitis;  gall-stones.  Operation — cholecystectomy; 
cutting  band  in  rectum.  Convalescence — normal;  in  hospital  twenty- 
nine  days.  Postoperative  history — great  improvement;  recurrent 
attacks  of  indigestion. 

Gyn.  Xo.  2108.  March  19,  1907.  Aged  fifty-four  ye^irs.  Symp- 
toms— colic,  two  years;  jaundice;  vomiting;  pain  lower  abdomen; 
bloody  vaginal  discharge.  Clinical  diagnosis — cholelithiasis;  mul- 
tiple fibroids.  Pathological  diagnosis — fibromyoma  uteri;  gall- 
stones. Operation  —  cholecystotomy;  hyesterectomy ;  bilateral 
salpingo-oophorectomy.  Convalescence — normal;  in  hospital  thirty- 
nine  days.     Postoperative  history — complete  cure. 

Gyn.  X'o.  2218.  July  1,  1907.  Aged  twenty-two  years.  Symp- 
toms— colic,  three  and  one-half  years;  vomiting;  bearing  down 
pains;  cramps  before  menstruation.     Clinical  diagnosis^U.  \.  O.; 
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retroversion;  cholelithiasis;  fibromyoma  of  rectus  muscle.  Patho- 
logical diagnosis — ^fibromyoma  rectus  abdominalis;  gall-stone. 
Operation — cholecystotomy ;  plastic;  suspension.  Convalescence — 
phlebitis  of  femoral  vein;  feverish  convalescence;  poor  drainage; 
persistent  sinus;  in  hospital  thirty-eight  days.  Postoperative 
history — not  traced. 

Gyn.  No.  2349.  November  27,  1907.  Aged  fifty-six  years. 
Symptoms — nausea  and  vomiting  after  meals  for  seven  weeks;  pain 
in  abdomen;  intense  prostration.  Clinical  diagnosis — umbilical 
hernia;  cholelithiasis.  Operation — cholelithotomy;  herniorrhaphy. 
Convalescence — stupor  and  death;  in  hospital  eleven  days.  Post- 
operative history — died  from  cholemia. 

Gyn.  No.  2518.  April  20,  1908.  Aged  thirty-five  years.  Symp- 
toms— backache;  indigestion,  one  year;  pain  in  epigastrium;  vomit- 
ing; jaundice;  colic;  clay  stools.  Clinical  diagnosis — right  dermoid 
cyst;  hematoma  left  ovary;  cholelithiasis.  Pathological  diagnosis — 
ovarian  teritoma;  gall-stones.  Operation — cholecystotomy;  right 
salpingo-oophorectomy.  Convalescence — patient  pulled  drainage- 
tube  out  second  day;  no  harmful  result;  postoperative  fever;  in 
hospital  thirty-three  days.     Postoperative  history — complete  cure. 

Gyn.  No.  2737.  November  19,  1908.  Aged  twenty-eight  years. 
Symptoms — vaginal  bleeding,  one  week;  colic  two  weeks.  Clinical 
diagnosis  —  endometritis;  salpingitis;  appendicitis;  retroversion; 
cholelithiasis.  Pathological  diagnosis — periappendicitis;  intersti- 
tial endometritis;  hydrosalpinx;  gall-stones.  Operation — cholecys- 
totomy; appendectomy;  suspension;  right  salpingectomy.  Con- 
valescence— normal;  in  hospital  twenty-seven  days.  Postoperative 
history — complete  cure. 

Gyn.  No.  2394.  January  21,  1908.  Aged  forty-five  years. 
Symptoms — fulness  after  eating;  tenderness  after  eating;  jaundice. 
Clinical  diagnosis — retroversion;  chronic  cholecystitis;  R.  V.  O. 
Pathological  diagnosis — catarrhal  salpingitis;  salpingo-oophoritis. 
Operation — cholecystotomy;  ventrosuspension ;  salpingo-oophorec- 
tomy, right.  Convalescence — poor  drainage  and  fever;  in  hospital 
twenty-nine  days.  Postoperative  history  (see  Case  No.  2940). 
Returned   for  second   operation. 

Gyn.  No.  2407.  March  12,  1908.  Aged  forty-five  years.  Symp- 
toms— indigestion;  constipation;  burning  and  frequency  of  urina- 
tion; abdominal  pain.  Clinical  diag)iosis — dermoid  cyst;  chole- 
lithiasis. Pathological  diagnosis — teratoma  of  left  ovary;  bilateral 
peri-salpiugitis;  obliterative  appendicitis  and  gall-stones.  Operation 
—  cholecystotomy;  appendectomy;  bilateral  salpingo-oo})horec- 
tomy.  roniY//r.sYr/K7'-  normal;  in  hospital  thirty-two  days.  Post- 
operative  history     not  traced. 

Gyn.  No.  2790.  January  14,  1909.  Aged  thirty  years.  Symp- 
toms— colic,  five  months;  jaundice;  \-oniiting;  \entral  hernia. 
Clinical   diagnosis — cholelithiasis;    umbilical    hernia.      Pathological 
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diag)iosis — gall-stones.  Operation — cholecNstostomy ;  herniotomy. 
Convalescence — conjunctivitis;  in  hospital  thirty-four  days.  Post- 
operative history — complete  cure. 

Gyn.  Xo.  2316.  January  31,  1909.  Aged  thirtj^-nine  years. 
Symptoms — dysmenorrhea;  pain  in  right  iliac  region;  slight  on  left 
side;  indigestion;  pain  in  epigastrium.  Clinical  diagnosis — 1{.  V.  O.; 
diastasis  recti;  cholelithiasis.  Pathological  diagnosis — gall-stones. 
Operation  —  plastic;  appendectomy;  cholecystotomy;  Webster 
operation.  Convalescence — persistent  sinus;  in  hospital  sixty-six 
days.  Postoperative  history — for  two  years  after  operation  had 
almost  constant  hemorrhage  from  stomach  with  occasional  jaundice; 
during  past  two  years  has  regained  health. 

Gyn.  No.  2853.  March  4,  1909.  Aged  thirty-seven  years. 
Symptoms — indigestion  for  five  weeks;  swelling  in  right  side  for 
one  month.  Clinical  diagnosis — uterine  fibroid;  pregnancy;  chole- 
lithiasis. Pathological  diagnmis — fibromyoma;  uteri;  fetus;  gall- 
stones. Operation — myomectomy;  Cesarean  section;  cholecys- 
tostomy.  Convalescence — wound  abscess;  in  hospital  thirty-eight 
days.    Postoperative  history — complete  cure. 

Gyn.  No.  2864|.  March  29,  1909.  Aged  forty-six  years.  Symp- 
toas — pain  in  epigastrium  and  right  hypochondrium,  three  months; 
jaundice;  flatulence;  bleeding  from  vagina.  Clinical  diagnosis — 
uterine  fibroid;  cholelithiasis.  Pathological  diagnosis — glandular 
endometritis;  right  tubo-ovariancyst;  left  hydrosalpinx;  gall-stones. 
Operation — hysterectomy;  bilateral  salpingo-oophorectomy;  chole- 
cystostomy.  Convalescence — pneumonia;  in  hospital  twenty-nine 
da  vs.    Postoperative  history — readmitted  (see  Case  No.  3961). 

Gyn.  No.  2864f .  April  4,  1909.  Aged  thirty-six  years.  Symj)- 
toms — flatulence;  abdominal  distress;  sleeplessness;  indigestion. 
Clinical  diagnosis — cholelithiasis;  pelvic  adhesions.  Pathological 
diagnosis — left  hydrosalpinx;  perioophoritis;  normal  appendix; 
gall-stones.  Operation — cholecystostomy ;  left  salpingo-oophorec- 
tomy. Convalescence — normal;  in  hospital  thirty-five  days.  Post- 
operative history — marked  improvement;  still  complains  of 
indigestion. 

Gyn.  No.  2886.  April  6,  1909.  Aged  fifty-four  years.  Symp- 
toms— uterine  hemorrhage,  five  years;  indigestion,  ten  years. 
Clinical  diagnosis — uterine  fibroid;  cholelithiasis;  hydrosalpinx. 
Pathological  diagnosis — fibromyoma  uteri;  right  parovarian  cyst; 
chronic  cholecystitis;  normal  ovaries;  gall-stones.  Operation — 
hysterectomy;  bilateral  salpingo-oophorectomy;  appendectomy; 
cholecystectomy.  Convalescence — normal;  in  hospital  twenty-eight 
days.  Postoperative  //i,9torz/— postoperative  insanity  for  six  months, 
followed  by  complete  recovery. 

Gyn.  No.  3019.  July  2,  i909.  Aged  fifty-five  years.  Symp- 
toms— abdominal  pain  for  fifteen  months.  Clinical  diagnosis — 
cholelithias;  R.  V.  O.     Pathological  diagnosis — gall-stones.     Opera- 


648      CLARK:   THE    ULTIMATE    RESULTS   IN    160   GALL-STONE   CASES 

tion — plastic;  cholecystostomy.  Convalescence — normal;  in  hospital 
twenty-eight  days.  Postoperative  history — patient  well  until  July, 
1911,  when  after  a  serious  fall  developed  pain  in  abdomen; 
laparotomy  performed  and  intestinal  adhesions  found;  died  post- 
operative pneumonia. 

Gyn.  No.  3104.  November  7,  1909.  Aged  forty-nine  years. 
Symptoms — pain  in  right  ovarian  region  and  right  side;  abdominal 
enlargement;  menorrhagia;  frequency  of  urination;  constipated; 
indigestion.  Clinical  diagnosis — uterine  fibroid;  chronic  appen- 
dicitis; cholelithiasis;  intestinal  adhesions.  Pathological  diagnosis — 
fibromyoma  uteri;  periappendicitis;  follicular  cyst  of  left  ovary. 
Operation — hysterectomy;  appendectomy;  bilateral  salpingectomy; 
cholecystostomy.  Convalescence — normal;  in  hospital  twenty-four 
days.  Postoperative  history — cured  except  for  constipation  and 
hemorrhoids. 

Gyn.  No.  3121.  November  22,  1909.  Symptoms  —  irregular 
bleeding  from  vagina;  indigestion;  flatulence;  intensely  neurotic. 
Clinical  diagnosis — carcinoma  of  fundus;  cholelithiasis.  Patho- 
logical diagnosis  —  adenocarcinoma  corporis  uteri;  gall-stones. 
Operation  —  hysterectomy ;  cholecystostomy.  Convalescence  —  nor- 
mal; in  hospital  twenty-seven  days.  Postoperative  history — relief  of 
all  symptoms;  still  neurotic. 

Gyn.  No.  3181.  January  27,  1910.  Aged  thirty-four  years. 
Symptoms — -pain  and  tenderness  in  region  of  umbilicus  and  gall- 
bladder. Clinical  diagnosis — umbilical  hernia;  diastasis  recti; 
cholelithiasis.  Pathological  diagnosis — gall-stones.  Operation — 
cholecystostomy;  herniorrhaphy;  Webster  operation.  Convales- 
cence— normal;  in  hospital  twenty-five  days.  Postoperative  history — 
complete  cure. 

Gyn.  No.  3186|.  P'ebruary  2,  1910.  Aged  forty-three  years. 
Symptoms — dragging  pain  in  pelvis;  backache;  colic,  eighteen 
years;  jaundice;  vomiting.  Clinical  diagnosis — R.  V.  (). ;  choleli- 
thiasis. Pathological  diagnosis — gall-stones.  Operation — plastic; 
cholecystostomy.  Convalescence — normal;  in  htJSjiital  nineteen 
days.     Postoperative  history — not  traced. 

Gyn.  No.  3194.  February  8,  1910.  Aged  forty-one  years. 
Syuijjfoms — menorrhagia;  leukorrhea;  colic,  many  years;  tenderness 
over  gall-l)la(l(ler.  Clinical  diagnosis — ]{.  \'.  ().;  lacerated  cervix; 
chronic  metritis;  cholelithiasis.  Pathological  diagnosis — gall-stones. 
Operation — plastic;  cholecystostomy.  Convalescence — normal;  in 
hospital  twenty-three  days.     Postoperative  history — ('oni])lete  cure. 

(Jyii.  No.  3211.  February  23,  1910.  Aged  forty-nine  years. 
Symptoms — vomiting;  jamidice;  colic  for  six  months;  constipation; 
gastric  irritability;  menorrhagia;  malodorous  leukorrhea;  clay- 
colored  stools.  Clinical  diagnosis  i]hro\Ui\  uteri;  cholelithiasis. 
Pathological  diagnosis — fil)ronia  uteri;  left  hy(ir(»sal])inx;  chronic 
cholecystitis;  gall-stones;  right  perisalpingitis;  right  perioophoritis. 
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Operation — hysterectomy;  bilateral  salpiiigo-oophorectomy;  chole- 
cystectomy. Convalescence — normal;  in  hospital  forty  days.  Post- 
operative history — complete  cure  except  one  attack  of  pain  in  upper 
abdomen  of  short  duration. 

Gyn.  Xo.  3252.  March  24,  1910.  Aged  thirty-eight  years. 
S?//?ipto/».Si— metrorrhagia ;  pain  in  umbilicus.  Clinical  diagnosis- 
lacerated  cervix;  cholelithiasis.  Pathological  diagnosis — concretion 
in  appendix;  •  gall-stones.  Operation — plastic;  appendectomy; 
cholecystostomy.  Convalescence — normal;  in  hospital  twenty-four 
days.  Postoperative  history — no  improvement;  operation  in  another 
hospital. 

Gyn.  No.  3331.  May  28, 1910.  Aged  forty  years.  Symptoms— 
indigestion,  two  years;  pain  in  right  hypochondrium ;  epigastric 
pain  after  eating;  vomiting.  Clinical  diagnosis — cholelithiasis; 
cecum  mobile.  Pathological  diagnosis — normal  appendix;  gall- 
stones. Operation — cholecystostomy;  appendectomy.  Conval- 
escence— normal;  in  hospital  twenty-four  days.  Postoperative 
history — complete  cure. 

Gyn.  Xo.  .3349.  June  12,  1910.  Aged  forty-two  years.  Symp- 
toms— pain  in  right  inguinal  region;  menorrhagia;  constipation; 
vesical  irritability;  colic  for  years;  vomiting.  Clinical  diagnosis — 
myoma  uteri;  cholelithiasis.  Pathological  diagnosis  —  adeno- 
myoma  uteri;  fibromyoma  uteri;  right  catarrhal  salpingitis;  left 
hydrosalpinx;  periappendicitis.  Operation — hysterectomy;  appen- 
dectomy; cholecystostomy.  Convalescence — hematoma  in  wound; 
pelvic  cellulitis;  vesical  irritability;  in  hospital  thirty-eight  days. 
Postoperative  history — marked  improvement;  suffers  at  times  with 
hyperacidity. 

Gyn.  Xo.  3407.  August  29,  1910.  Aged  thirty-two  years. 
Symptoms — not  given.  Clinical  diagnosis — appendicitis;  gall- 
stones; right  ovarian  cyst.  Pathological  diagnosis — right  cystic 
ovary;  gall-stones.  Operation — right  oophorectomy;  appendec- 
tomy ;  cholecystostomy.  Con  valescence — normal ;  in  hospital  twenty- 
two  days.     Postoperative  history — not  traced. 

Gyn.  Xo.  3445.  September  26,  1910.  Aged  twenty-eight  years. 
Symptoms — "bilious  attacks"  many  years;  vomiting;  colic,  one 
year.  Clinical  diagnosis — chronic  cholecystitis;  chronic  appendicitis. 
Pathological  diagnosis — chronic  appendicitis.  Operation — chole- 
cystostomy; appendectomy.  Convalescence — normal;  in  hospital 
twenty-two  flays.  Postoperative  history  —  retuTned  for  second 
operation  (see  Case  Xo.  3991). 

Gyn.  Xo.  3539.  Xovember  29,  1910.  Aged  forty-nine  years. 
Symptoms — pain  in  back;  leucorrhea,  four  months;  pain  in  legs; 
loss  in  weight;  recurrent  epigastric  pain.  Clinical  diagnosis — 
fibroid  of  uterus;  cholecystitis;  cholelithiasis;  retrocecal  appendix; 
kink  of  sigmoid.  Pathological  diagnosis — fibromyoma  uteri;  peri- 
appendicitis;    gall-stones.       Operation — hysterectomy;     appendec- 
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tomy;  bilateral  salpingo-oophorectomy ;  cholecystostomy.  Con- 
valescence— normal;  in  hospital  thirty-six  days.  Postoperative 
history— comiplete  cure. 

Gyn.  No.  3511.  November  2,  1910.  Aged  fifty-four  years. 
Symptoms — backache;  pain  in  both  legs;  hunger  pain  in  right 
hypochrondrium;  flatulence.  Clinical  diagnosis  —  cholelithiasis. 
Operation — cholecystectomy ;  appendectomy.  Convalescence — tem- 
perature 102f°  F.  seventh  day.  Thereafter  normal;  in  hospital 
twenty-six  days.     Postoperative  history — complete  cure. 

Gyn.  No.  3666.  March  19,  1911.  Aged  twenty-four  years. 
Symptoms — appendiceal  colic,  three  and  one-half  years;  gall- 
bladder colic,  one  and  one-half  years;  vomiting;  constipation. 
Clinical  diagnosis — appendicitis.  Pathological  diagnosis — normal 
appendix.  Operation  —  appendectomy;  cholecystostomy.  Con- 
valescence— discharge  with  drain  in  gall-bladder;  normal  convales- 
cence; in  hospital  twenty-four  days.  Postoperative  history — (see 
Case  No.  3758).    Returned  for  second  operation. 

Gyn.  No.  3940.  November  21,  1911.  Aged  forty-three  years. 
Symptoms — dysmenorrhea,  four  years;  colic,  four  years;  vomiting: 
flatulence;  constipation;  jaundice.  Clinical  diagnosis — cholecys- 
titis; pelvic  inflammatory  disease.  Pathological  diagnosis — fibro- 
myoma  uteri;  bilateral  pyosalpinx.  Operation — hj'sterectomy ; 
bilateral  salpingo-oophorectomy;  cholecystotomy.  Convalescence — 
normal;  in  hospital  twenty-six  days.  Postoperative  history — not 
traced. 

Gyn.  No.  3963.  November  14,  1911.  Aged  forty-two  years. 
Symptoms — dragging  pain  in  lower  abdomen;  frequent  urination; 
colic  two  years.  Clinical  diagnosis — R.  V.  O.;  retroflexion;  cho- 
lelithiasis. Pathological  diagjiosis — chronic  cholecystitis;  oblitera- 
tive  appendicitis.  Operation — Plastic;  suspension;  appendectomy; 
cholecystectomy.  Convalescence—nornva];  in  hospital  twenty-two 
days.  Postoperative  history — great  improvement;  complained  of 
heaviness  in  stomach  and  heart-burn;  limited  diet. 

Gyn.  No.  3995.  December  9,  1911.  Aged  thirty-five  years. 
Symptoms — backache;  headache;  mass  in  vagina;  dragging  pain; 
colic  once.  Clinical  diagnosis — R.  V.  O. ;  retroflexion;  cholelithiasis. 
Pathological  diagnosis — gall-stone.  Operation — plastic;  suspension; 
cholecystostomy.  Convalescence- — normal;  in  hospital  twenty-four 
days.  Postoperative  history — small  hernia  developed  in  gall- 
bladder scar  with  keloid  formation,  requiring  repair;  complete 
relief  of  original  symptoms. 

Gyn.  No.  4007.  December  20,  1911.  Aged  twenty-eight  years. 
Symptoms — j)ain  in  left  lower  and  upper  abdomen;  vomiting. 
Clinical  diagnosis — cholelithiasis;  left  cystic  ovary;  diastasis  recti. 
Pathological  diagnosis — left  catarrhal  salpingitis;  normal  appendix; 
gall-stones.  Operation — left  sali)i!igo-o()phoreetomy;  cholecystos- 
tomy.    Convalescence — normal;  in  liosj)ital  twenty-six  days.     Post- 
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operative  history — much  better  since  operation;  some  discomfort 
in  epigastrium. 

Gyn.  No.  4023.  January  5,  1912.  Aged  twenty-seven  years. 
Symptoms — colic,  one  and  one-half  years;  vomiting.  Clinical 
diagnosis — choleHthiasis.  Pathological  diagnosis — obhterative  ap- 
pendicitis; gall-stones.  Operation — cholecystenterostomy  appen- 
dectomy. Convalescence — normal;  in  hospital  nineteen  days.  Post- 
operative history — cured;  occasional  attack  of  backache. 

Gyn.  No.  4048.  January  16,  1912.  Aged  thirty-seven  years. 
Symptoms — leucorrhea;  dysmenorrhea;  severe  headache;  nausea; 
jaundice;  gastric  distress;  frequency  and  urgency  of  urination. 
Clinical  diagnosis — R.  V.  O. ;  lacerated  cervix;  cholelithiasis. 
Pathological  diagnosis — erosion  of  cervix;  gall-stone.  Operation — 
plastic;  ligation  of  ovarian  veins;  cholecystostomy.  Convalescence 
— normal;  in  hospital  twenty-one  days.  Postoperative  history — 
complete  cure  except  recurrence  of  headache. 

Gyn.  No.  4050.  January  18,  1912.  Aged  forty-nine  years. 
Symptoms — nervous  indigestion,  thirty  years;  colic;  vomiting; 
jaundice;  clay-colored  stools;  dark  urine;  prolapsus.  Clinical 
diagnosis — -R.  V.  O.;  cholelithiasis.  Pathological  diagnosis — 
chronic  cholecystitis;  gall-stone.  Operation  —  plastic;  partial 
cholecystectomy;  choledochotomy.  Convalescence — diaphragmatic 
pleurisy;  sinus  on  discharge;  in  hospital  thirty-two  days.  Post- 
operative history — complete  cure. 

Gyn.  No.  4071.  February  5,  1912.  Aged  forty-five  years. 
Symptoms — indigestion;  flatulence;  nausea;  leucorrhea;  pain  lower 
abdomen.  Clinical  diagnosis — cholelithiasis;  chronic  appendicitis; 
retroflexion.  Pathological  diagnosis — chronic  appendicitis.  Opera- 
tion— suspension;  appendectomy;  cholecystostomy.  Postoperative 
history — complete  cure. 

Gyn.  No.  4089.  February  15,  1912.  Aged  fifty-two  years. 
Symptoms — frequency  of  urination;  constipation;  abdominal  tumor; 
bleeding  from  vagina;  colic  for  three  years;  jaundice.  Clinical 
diagnosis — cholelithiasis;  ovarian  cysts;  myoma  uteri  (carcinoma). 
Pathological  diagnosis — adenocarcinoma  left  ovary;  bilateral  peri- 
salpingitis; gall-stones.  Operation — panhysterectomy;  cholecystos- 
tomy. Convalescence — normal;  in  hospital  twenty-one  days.  Post- 
operative history — complete  cure. 

Gyn.  No.  4171.  April  20,  1912.  Aged  fifty-one  years.  Symp- 
ptoms — vomiting  after  meals,  nine  years;  severe  pain  over  gall- 
bladder, one  year;  loss  of  weight.  Clinical  diagnosis — cholelithiasis; 
chronic  pancreatitis;  ventral  hernia.  Opera^/on^cholecystostomy; 
herniorrhaphy.  Convalescence — contiiuied  vomiting;  in  hospital 
twenty-two  days;  gradual  asthenia;  died  of  cholemia. 

Gyn.  No.  4179.  April  25,  1912.  Aged  forty-three  years.  Symp- 
toins — headache;  numbness  in  thighs;  pain  over  coccyx;  acute 
indigestion  for  years;  flatulence.     Clinical  diagnosis — retroflexion; 
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cholelithiasis.  Pathological  diagnosis — gall-stones.  Operation — 
plastic;  suspension;  cholecystostomy.  Convahscence — normal;  in 
hospital  twenty-two  days.  Postoperative  history — complete  relief 
except  slight  backache;  no  gall-bladder  symptoms. 

Gyn.  No.  4217.  May  14,  1912.  Aged  forty-two  years.  Symp- 
toms— menorrhagia;  frequency  of  urination;  heart-burn;  pain  in 
right  hypochondrium.  Clinical  diagnosis — myoma  uteri;  chole- 
lithiasis. Pathological  diagnosis — fibromyoma  uteri;  gall-stones. 
Operation — hysteromyomectomy ;  cholecystostomy.  Convalescence 
— superficial  wound  infection;  in  hospital  twenty-four  days.  Post- 
operative history — complete  cure. 

Gyn.  No.  4218.  ISIay  17,  1912.  Aged  fifty-two  years.  Symp- 
toms— pain  in  right  hypochondrium,  one  year;  frequency  of  urina- 
tion. Clinical  diagnosis  —  cholecystitis;  intestinal  adhesions. 
Pathological  diagnosis  —  chronic  cholecystitis;  peri-appendicitis. 
Operation — appendectomy ;  cholecystectomy.  Con valesccnce — nor- 
mal; in  hospital  twenty-six  days.  Postoperative  history — not  im- 
proved; has  continuous  pain  in  gall-bladder  region. 

Gyn.  No.  4232.  IMay  27,  1912.  Aged  forty-three  years.  Sympt- 
toms — colic,  twenty  years;  nausea;  flatulence;  pain  in  left  lower 
abdomen.  Clinical  diagnosis — myoma  uteri;  chronic  cholecystitis. 
Pathological  diagnosis — fibromyoma  uteri;  left  perisalpingo-oopho- 
ritis;  normal  appendix.  Operation — hysterectomy;  left  salpingo- 
oophorectomy;  appendectomy;  cholecystostomy.  Convalescence — 
normal;  in  hospital  twenty-three  days.  Postoperative  history — great 
improvement;  occasional  attack  of  pain  in  gall-bladder  region; 
constipation. 

Gyn.  No.  4241.  June  6,  1912.  Aged  thirty-five  years.  Symp- 
toms— pain  in  right  lower  abdomen;  worse  before  period;  colic  for 
three  years.  ^  Clinical  diagnosis — chronic  cholecystitis;  bilateral 
hydrosalpinx.*  Pathological  diagnosis — fibro-myoma  uteri;  bihiteral 
hydrosalpinx;  normal  appenchx.  Operation  —  cholecystostomy; 
appendectomy;  bihiteral  salpingectomy.  Convalescence — normal; 
in  hospital  twenty-three  days.  Postoperative  history — complete 
cure. 

Gyn.  No.  4243.  Jiuie  7,  1912.  Symptoms — empyema  of  gall- 
bladder following  typhoid  fever.  Clinical  diagnosis — empyema  of 
gall-bladder;  cholelithiasis;  acute  appendicitis.  Operation — chole- 
cystostomy; appendectomy.  Convalcsc<nci — normal;  in  hospital 
twenty-three  days.  Postoperative  history — slight  improvement 
after  operation;  recurrence  of  pain  in  gall-bladder  region, 
flatulence;  nausea;  vomiting;  headaciie;  constipation;  second 
operation  twenty  months  later;  cystic  duct  was  found  completely 
occluded;  gall-bhidder  was  chronically  inflamed  and  ])yloric 
adhesions  were  present;  cholecvstectonn'  and  adhesions  released, 
March  IS,  1914. 
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Gyn.  No.  4204.  July  3,  1912.  Aged  thirty-one  years.  Syvij)- 
toms — pain  in  lower  abdomen;  headache;  colic,  seven  years;  vomit- 
ing; leucorrhea;  fatigue.  Clinical  diagnosis  —  cholelithiasis; 
empyema  of  gall-bladder;  retroflexion;  R.  V.  O.  Pathological 
diagnosis — chronic  cholecystitis;  obliterative  appendicitis;  gall- 
stones. Operation — plastic;  suspension;  appendectomy;  cholecys- 
tectomy. Convalescence — normal;  twenty-five  days.  Postoperative 
history — complete  recovery  so  far  as  upper  abdomen  is  con- 
cerned; still  has  menorrhagia. 

Gyn.  No.  4295.  August  12,  1912.  Aged  twenty-eight  years. 
Symptoms — pain  in  right  hypochondrium;  vomiting;  colic,  one 
year;  chills.  Clinical  diagnosis — cholelithiasis;  chronic  cholecys- 
titis; perineovaginal  fistula.  Pathological  diagnosis  —  chronic 
cholecystitis;  gall-stones;  normal  appendix.  Operation — plastic; 
appendectomy;  cholecystectomy.  Convalescence  —  normal;  in 
hospital  seventeen  days.  Postoperative  history — complete  cure 
except  for  slight  pain  and  fulness  in  epigastrium. 

Gyn.  No.  4300.  August  19,  1912.  Aged  fifty-three  years. 
Symptoms — general  abdominal  colic,  six  months;  nausea  and 
burning  in  epigastrium;  jaundice;  no  local  pain.  Clinical  diagnosis 
— cholelithiasis;  mucocele  of  appendix.  Pathological  diagnosis — 
chronic  cholecystitis;  gall-stones;  mucocele  of  appendix.  Operation 
— cholecystectomy;  appendectomy.  Convalescence — phlebitis  and 
thrombosis  of  left  femoral  vein;  in  hospital  forty  days.  Post- 
operative history — complete  cure. 

Gyn.  No.  4310.  August  20,  1912.  Aged  thirty-nine  years. 
Symptoms — backache;  frequency  of  urination;  colic  one  and  one- 
half  years.  Clinical  diagnosis — R.  V.  O.;  cystocele;  cholelithiasis. 
Operation — plastic;  appendectomy;  cholecystostomy.  Convales- 
cence— superficial  wound  infection;  small  sinus  on  discharge; 
in  hospital  fifty-six  days.  Postoperative  history— cured;  has  neuras- 
thenic symptoms. 

Gyn.  No.  4372.  October  4,  1912.  Aged  twenty-seven  years. 
Symptoms — indigestion,  eight  years;  diarrhea;  colic,  six  months; 
vomiting.  Clinical  diagnosis — cholelithiasis.  Pathological  diagnosis 
— obliterative  appendicitis;  gall-stones.  Operation  —  cholecysto- 
tomy;  appendectomy.  Convalescence — normal;  in  hospital  fifteen 
days.    Postoperative  history — complete  cure. 

Gyn.  No.  4412.  October  24,  1912.  Aged  thirty-eight  years. 
Symptoms — colic,  six  years;  dragging  pain  in  l)ack.  Clinical 
diagnosis — R.  V.  O.;  retroflexion;  cholelithiasis.  Pathological 
diagnosis — gall-stones.  Operation — cholecystostomy;  plastic;  sus- 
pension. Convalescence — normal;  in  hospital  twenty-one  days; 
Postoperative  history — not  traced. 

Gyn.  No.  4410.  October  27,  1912.  Aged  forty-three  years. 
Symptoms — procidentia  uteri;  dragging  pain;  constant  pain  in 
lower  abdomen;  occasional  epigastric  distress  after  meals.     Clinical 
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diagnosis — R.  V.  O.;  chronic  appendicitis;  retroversion;  chole- 
lithiasis. Pathological  diagnosis— chronic  appendicitis;  gall-stones. 
Operation — cholecystotom y ;  plastic;  suspension;  appendectomy. 
Convalescence — slight  fever;  in  hospital  nineteen  days.  Postopera- 
tive history — recurrence  of  prolapsus;  suffers  greatly  with  indigestion. 

Gyn.  No.  4460.  November  18,  1912.  Aged  fifty-four  years. 
Symptoms — indigestion  for  eight  years;  left-sided  pain;  colic  for 
five  weeks.  Clinical  diagnosis — myoma  uteri;  right  salpingo-oophor- 
itis;  cholelithiasis.  Pathological  diagnosis — fibromyoma  uteri; 
right  tubo-ovarian  cyst;  gall-stones.  Operation — hysterectomy; 
conservation  of  left  ovary;  cholecystostomy.  Convalescence — one 
attack  of  colic  on  twentieth  day;  in  hospital  twenty-four  days. 
Postoperative  history — complete  cure;  has  slight  menopausal 
symptoms. 

Gyn.  No.  4538.  January  12,  1913.  Symptoms — upper  abdominal 
distress  for  two  years.  Clinical  diagnosis — R.  V.  O.;  retroflexion; 
cholelithiasis.  Pathological  diagnosis  —  gall-stone.  Operation  — 
cholecystostomy;  plastic;  suspension.  Convalescence — normal;  in 
hospital  twenty-one  days.  Postoperative  history — slight  improve- 
ment; recurrence  of  colicky  pains. 

Gyn.  No.  4559.  January  5,  1913.  Aged  twenty-two  years. 
Symptoms — menorrhagia;  lower  abdominal  soreness;  obstinate 
constipation;  "weak  stomach;"  colic  once.  Clinical  diagnosis — 
retroflexion;  cirrhotic  ovaries;  cholelithiasis.  Pathological  diag- 
nosis— chronic  cholecystitis;  gall-stones.  Operation — suspension; 
cauterization  of  ovaries;  cholecystectomy.  Convalescence — super- 
ficial wound  infection;  in  hospital  twenty-nine  days.  Postoperative 
history — returned  ]\Iarch  13,  1913,  complaining  of  profuse  vaginal 
discharge  and  persistent  gastric  irritability;  exceedingly  hysterical; 
no  operation. 

Gyn.  No.  4570.  January  31,  1913.  Aged  twenty-eight  years. 
Symptoms — pain  after  eating,  three  years;  severe  colic  with  jaundice, 
six  months  ago.  Clinical  diagnosis — cholecystitis.  Operation — 
cholecystotomy;  plastic.  Convalescence  —  septic  temperature; 
abscess  evacuated  through  wound  on  twenty-seventh  day;  death 
thirty-first  day. 

(iyn.  No.  4581.  February  11,  1913.  Aged  .fifty  years.  Symp- 
fom^^irregular,  profuse  menstruation;  indigestion;  flatulence; 
epigastric  pain.  Clinical  diagnosis—  multiple  fibroids;  cholelithiasis; 
adherent  appendix.  Pathological  diagnosis — myoma  uteri;  bilateral 
pyosalpinx;  peri-a])pendicitis;  cholecystitis;  gall-stones.  Opera- 
tion— hysterectomy ;  bilateral  salpingo-oopliorectomy ;  apjientlec- 
tomy;  cholecystectomy.  Convalescence — wound  infection;  sinus  on 
discharge;  in  hospital  thirty-eight  days.  Postoperative  history — 
great  improvement;  flatulence;  pain  over  incision;  symptoms  of 
menopause. 
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Gyn.  No.  45S2.  January  11,  1913.  Aged  forty  years.  Si/mp- 
toms — flatulence  and  nausea,  one  year;  soreness  in  epigastrium. 
Clinical  diagnosis — cholelithiasis;  floating  kidney.  Pathological 
diagnosis — gall-stones.  Operation — cholecystostomy ;  nephropexy. 
Convalescence — normal;  in  hospital  twenty-eight  days.  Postopera- 
tive history — general  improvement  excellent;  slight  indigestion. 

Gyn.  Xo.  4(355.  April  5,  1913.  Aged  thirty-nine  years.  Symp- 
toms— dull  pain  in  right  lower  abdomen;  poor  appetite;  indigestion. 
Clinical  diagnosis — subacute  appendicitis;  chronic  metritis;  chole- 
lithiasis. Pathological  diagnosis — myometritis;  obliterative  appen- 
dicitis; chronic  cholecystitis.  Operation — hysterectomy;  bilateral 
salpingectomy;  appendectomy;  cholecystectomy.  Convalescence — 
peritonitis;  death  fourteenth  day. 

Gyn.  No.  4096.  April  30,  1913.  Aged  thirty-six  years.  Syvip- 
toms — pain  in  lower  abdomen  and  epigastrium;  nausea.  Clinical 
diagnosis — R.  V.  O.;  retroflexion;  cholelithiasis.  Pathological 
diagnosis  —  gall-stones.  Operation  —  plastic;  suspension;  chole- 
cystostomy. Convalescence — normal;  in  hospital  twenty-six  days. 
Postoperative  history — complete  relief  of  pain  in  epigastrium;  com- 
plains of  constipation. 

Gyn.  No.  4808.  July  13,  1913.  Aged  forty  years.  Symptoms — 
colic,  five  months;  constipation;  heartburn;  loss  in  weight.  Clijiical 
diagnosis — cholelithiasis;  adherent  appendix.  Pathological  diagnosis 
— ^chronic  appendicitis;  gall-stones.  Operation — cholecystostomy; 
appendectomy.  Convalescence — old  tubercular  process  in  lung 
became  active;  sinus  on  discharge;  in  hospital  twenty-four  days. 
Postoperative  history — complete  cure. 

COMBINED   OPERATIONS  WITHOUT   GALL-BLADDER   SYMPTOMS. 

Gyn.  No.  917.  ]\Iay  21,  1903.  Aged  sixty  years.  Symptoms — 
dysuria;  weakness  and  malnutrition.  Clinical  diagriosis — twisted 
ovarian  cyst;  cholelithiasis.  Pathological  diagnosis  —  bilateral 
papillomatous  cysts  of  ovaries.  Operation — cholelithotomy;  hys- 
terosalpingo-oophorectomy.  Convalescence— -nonna];  in  hospital 
forty-nine  days.  Postoperative  history — well  for  several  years;  died 
ten  years  after  operation;  cause  unknown. 

Gyn.  1055.  October  17,  1903.  Aged  thirty-five  years.  Symj)- 
toms — pain  in  right  iliac  region;  backache;  constipation.  Clinical 
diagnosis — retroversion;  adherent  appendix;  cholelithiasis;  right 
parovarian  cyst.  Pathological  diagnosis — parovarian  cyst;  gall- 
stones. Operation — appendectomy;  cholelithotomy;  right  cystec- 
tomy; suspension.  Convalescence — normal;  in  hospital  twenty- 
eight  days.  Postoperative  history— two  years  later  had  gall- 
bladder pain  for  one  year;  now  complete  cure. 

Gyn.  No  1061.  October  21,  1903.  Aged  forty-three  years. 
Symptoms — abdominal  heaviness  and  enlargement.     Clinical  diag- 
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jiosis — fibroid  of  uterus;  cholelithiasis.  Pathological  diagnosis — 
fibro-myoma  uteri;  atrophic  endometritis;  Operation — choleli- 
thotomy;  supravaginal  hysterectomy;  right  ovary  conserved. 
Convalescence — suppuration  of  cervical  stump;  in  hospital  forty- 
eight  daj's.  Postoperative  history — complete  cure;  except  for  slight 
pain  in  gall-bladder  incision. 

Gyn.  No.  1071.  November  9,  1903.  Aged  forty-five  years. 
Symptoms — abdominal  cyst.  Clinical  diagnosis — right  multilocular 
ovasian  cyst;  cholelithiasis;  intestinal  adhesions.  Pathological  diag- 
nosis— cystadenoma  ovarii;  pseudomucinosum  glandulare.  Opera- 
tion —  cholelithotomy ;  ventrofixation ;  salpingo-oophorectomy . 
Convalescence — urinary  retention;  cystitis;  in  hospital  twenty-eight 
days.     Postoperative  history — not  traced. 

Gyn.  No.  1181.  March  9,  1904.  Aged  fifty  years.  Symptoms — 
metrorrhagia;  menorrhagia;  backache;  incontinence  of  urine. 
Clinical  diagnosis — uterine  fibroid;  cholelithiasis.  Pathological 
diagnosis — fibromyoma  uteri;  atrophic  endometritis;  gall-stones. 
Operation — hysterectomy;  cholelithotomy.  Convalescence — pain  in 
chest  with  slight  fever;  in  hospital  thirty-one  days.  Postoperative 
history — complete  cure  with  exception  of  occasional  headache. 

Gyn.  No.  1840.  June  5,  1906.  Aged  forty-eight  years.  Symp- 
toms— menorrhagia;  pain  in  lower  abdomen  referred  down  right 
leg.  Clinical  diagnosis — sloughing  submucous  fibriod;  cholelithiasis. 
Pathological  diagnosis — myoma  uteri;  chronic  oophoritis;  gall- 
stones. Operation — panhysterectomy;  cholelithotomy.  Convales- 
cence— normal ;  in  hospital  thirty-seven  days.  Postoperative  history — 
not  traced. 

Gyn.  No.  1963.  October  18,  1906.  Aged  thirty-six  years. 
Symptoms — pain  in  back,  shooting  down  thighs;  cold  feet;  tingling; 
frequency  of  urination;  menorrhagia.  Clinical  diagnosis — uterine 
fibroid;  cholelithiasis.  Pathological  diagnosis — fibromyoma  uteri; 
gall-stones.  Operation  —  hysterectomy;  conservation  of  right 
ovary;  cholelithotomy.  Convalescence — superficial  wound  infection; 
in  hosi)ita]  twenty-five  days.     Postoperative  histori/ — complete  euro. 

(Jyn.  No.  2029.  January  3,  1907.  Aged  fifty-one  years.  Symp- 
toms.—prohxpsua.  Clinical  diagnosis — complete  prolapsus;  R.  A'.  O. 
Pathological  diagnosis— hypvrtToplnvd  cervix.  Operation — chole- 
cystotomy;  plastic;  fixation  of  uterus.  Convalescence — normal;  in 
hospital  thirty-tiiree  days.     Postopcnifirr  history — not  traced. 

(iyn.  No.  2162.  May  12,  1907.  Aged  thirty-five  years.  Synip- 
to7ns — not  given.  Clinical  diagnosis — retroflexion;  1\.  \*.  ().; 
lacerated  cervix.  Operation — cholecystotomy;  i)lastic;  susj)onsion. 
Convalescence — normal;  in  liosj)ital  twenty-two  days.  Postoperative 
history — not  traced. 

(iyn.  No.  2670.  OctoluT  6,  190S.  Aged  thirty-nine  years. 
Symjdoms — dysuria;  frequency  of  urination.  Clinical  diagnosis — 
myoma    uteri;  choU^lithiasis.      Pathological  diagnosis — fibn^niyoma 
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uteri;  glandular  endometritis;  follicular  cyst  left  ovary,  cholecys- 
titis. Operation — hysterectomy;  conservation  right  ovary;  chole- 
cystectomy. Convalescence — slight  prolongation  of  vomiting;  in 
hospital  twenty-three  days.    Postoperative  history — complete  cure. 

Gyn.  No.  2447.  February  28,  1908.  Aged  fifty-two  years. 
Symptoms — hernia  in  left  groin;  backache;  leucorrhea.  Clinical 
diagnosis — R.  V.  O. ;  retroversion;  femoral  hernia;  cholelithiasis. 
Pathological  diagnosis — gall-stones.  Operation — cholecystotomy ; 
plastic;  suspension;  herniorrhaphy.  Convalescence- — normal;  in 
hospital  twenty-seven  days.  Postoperative  history — complete  re- 
covery. 

Gyn.  No.  2757.  December  5,  1908.  Aged  forty-one  years. 
Symptoms — pain  in  rectum  and  on  micturition;  abdominal  tumor. 
Clinical  diagnosis — myoma  uteri;  cholelithiasis.  Pathological  diag- 
nosis— fibromyoma  uteri;  gall-stones.  Operation — hysterectomy; 
conservation  right  ovary;  cholecystostomy.  Convalescence  — 
persistent  abdominal  pain,  especially  on  right  side;  in  hospital 
forty-five  days.     Postoperative  history — not  traced. 

Gyn.  No.  ^2988.  June  21,  1909.  Aged  sixty-five  years.  Symp- 
toms— bleeding  from  vagina,  two  months.  Clinical  diagnosis — 
myoma  uteri;  cholelithiasis.  Pathological  diagnosis — fibromyoma 
uteri;  bilateral  pyosalpinx;  perioophoritis;  gall-stones.  Operation — 
cholelithotomy;  hysterectomy;  bilateral  salpingo-oophorectomy. 
Convalescence — phlebitis  of  right  leg;  in  hospital  twenty-one  days. 
Postoperative  history — complete  cure. 

Gyn.  No.  3046.  September  14,  1909.  Aged  sixty  years.  Symp- 
toms— swelling  of  abdomen  and  pain.  Clinical  diagnosis — multi- 
locular  ovarian  cyst;  cholelithiasis.  Pathological  diagnosis — 
cystadenoma  ovarii  pseudomucanosum  glandulare;  gall-stones. 
Operation  —  salpingo-oophorectomy;  cholecystostomy.  Convales- 
cence— normal;  in  hospital  twenty-nine  days.  Postoperative  history 
— complete  physical  recovery;  five  years  later  mind  aftected. 

Gyn.  No.  3587.  January  11,  1911.  Aged  forty-eight  years. 
Symptoms  —  menorrhagia;  metrorrhagia.  Clinical  diagnosis  — 
retroflexion;  cholelithiasis.  Pathological  diagnosis  —  interstitial 
endometritis;  gall-stones.  Operation  —  hysterectomy;  salpingo- 
oophorectomy;  appendectomy;  cholecystostomy.  Convalescence — 
normal;  in  hospital  twenty-six  days.  Postoperative  history — not 
traced. 

Gyn.  No.  3632.  February  16,  1911.  Aged  forty-two  years. 
Symptoms — not  given.  Clinical  diagnosis — umbilical  hernia; 
cholelithiasis;  hemorrhoids.  Pathological  diagnosis — gall-stones. 
Operation — plastic;  herniorrhaphy;  cholecystostomy.  Conval- 
escejice — normal;  in  hospital  twenty-one  days.  Postoperative 
history — complete  cure. 

Gyn.  No.  3707.  April  19,  1911.  Aged  forty-three  years.  Symp- 
toms— constipation.     Clinical  diagnosis — tubo-ovarian  cyst;  mucoid 
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appendix;  cholelithiasis.  Pathological  diagnosis — chronic  metritis; 
bilateral  pyosalpinx;  catarrhal  appendix;  gall-stone.  Operation — 
hysterectomy;  bilateral  salpingo-oophorectomy;  appendectomy; 
cholecystostomy.  Convalescence — normal;  in  hospital  nineteen 
days.  Postoperative  history — gastric  condition  excellent;  slight 
pain  in  gall-bladder  incision;  needs  light  laxative;  has  menopausal 
symptoms. 

Gyn.  No.  3764.  June  2,  1911.  Aged  twenty-six  years.  Symp- 
toms— pain  in  lower  abdomen  and  sacrum;  headache;  menorrhagia. 
Clinical  diagnosis — R.  V.  O.;  lacerated  cervix;  retroflexion;  appen- 
dicitis; cholelithiasis.  Pathological  diagnosis — endometritis  cervicis; 
peri-appendicitis;  gall-stones.  Operation — plastic;  appendectomy; 
suspension;  cholecystostomy.  Convalescence — normal;  in  hospital 
twenty-two  days.     Postoperative  history — not  traced. 

Gyn,  No.  3771.  June  11,  1911.  Aged  forty-nine  years.  Symp- 
toms— menorrhagia.  Clinical  diagnosis — uterine  fibroid;  chole- 
lithiasis. Pathological  diagnosis  —  fibromyoma  uteri;  bilateral 
pyosalpinx;  gall-stones.  Operation  —  hysterectomy;  bilateral 
salpingo-oophorectomy ;  cholecystostomy.  Convalescence — normal 
in  hospital  twenty-three  days.  Postoperative  history — complete 
cure. 

Gyn.  No.  3811.  July  22,  1911.  Aged  thirty-two  years.  Symp- 
toms— pain  lower  abdomen;  heaviness;  several  attacks  of  appen- 
dicitis. Clinical  diagnosis — R.  V.  O.;  retroversion;  cholelithiasis; 
right  cystic  ovary;  chronic  appendicitis;  hemorrhoids.  Pathological 
diagnosis — chronic  appendicitis;  gall-stone.  Operation — chole- 
cystostomy; appendectomy;  suspension;  plastic;  right  oophorec- 
tomy. Convalescence — normal;  twenty-nine  days.  Postoperative 
history — no    upper   abdominal   symptoms.     Intense    menorrhagia. 

Gyn.  No.  3837.  August  15,  1911.  Aged  thirty  years.  Symptoms 
— sharp  pain  both  sides  of  lower  abdomen;  leucorrhea.  Clinical 
diagnosis — R.  V.  O.;  retroflexion;  cholelithiasis.  Pathological 
diagnosis — chronic  cholelithiasis;  gall-stones.  Operation — chole- 
cystectomy; plastic;  suspension.  Convalescence  —  normal;  in 
hospital  twenty-five  days.  Postoperative  history — no  improvement; 
worse  than  before  operation. 

Gyn.  No.  3983.  December  2,  1911.  Aged  forty-four  years. 
Symptoms — backache;  headache;  dragging  pain  in  pelvis;  menor- 
rhagia. Clinical  diagnosis  —  chronic  metritis;  cholelithiasis. 
Pathological  diagnosis — adenomyoma  uteri;  bilateral  catarrhal 
salpingitis;  normal  appendix;  gall-stones.  Operation — hysterectomy; 
bilateral  salpingectomy;  appendectomy;  cholecystostomy.  Con- 
valescence— normal;  in  hospital  twenty-two  days.  Postoperative 
history — no  upper  abdominal  symptoms;  ]iatient  is  nervous 
antl  coni|)lains  of  pain  in  loft  side  and  rectum. 

Gyn.  No.  4037.  January  10,  1912.  Aged  thirty-four  years. 
Symptoms — dull    pain    in    right    lower    abdomen    with    swelling; 
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menorrhagia;  constipation.  Clinical  diagnosis — uterine  fibroid; 
cholecystitis;  cholelithiasis.  Pathological  diagnosis — fibromyoma 
uteri;  bilateral  perisalpingitis;  gall-stones.  Operation — hystero- 
mectomy;  bilateral  salpingectomy;  cholecystostomy.  Convales- 
cence— normal;  in  hospital  twenty-one  days.  Postoperative  history- 
complete   cure. 

Gyn.  No.  4043.  January  13,  1912.  Aged  thirty-three  years. 
Symptoms — pain  in  lower  right  abdomen,  one  year;  acute  pain 
daily  in  this  region.  Clinical  diagnosis — R.  V.  O.;  chronic  appen- 
dicitis; cholecystitis.  Pathological  diagnosis — normal  appendix. 
Operation — plastic;  appendectomy;  cholecystostomy.  Convales- 
cence— normal;  in  hospital  nineteen  days.  Postoperative  history — 
worse  than  before  operation;  periodic  vomiting;  since'^1912  has 
lost  her  voice;  hysteric  manifestations. 

Gyn.  4110.  March  5,  1912.  Aged  sixty-two  years.  Symp- 
toms— bloody  vaginal  discharge.  Clinical  diagnosis — myoma  uteri; 
cholelithiasis.  Pathological  diagnosis — adenocarcinoma  of  fundus; 
fibro-myoma  uteri;  gall-stone.  Operation — hysterectomy;  chole- 
cystostomy. Convalescence — normal;  in  hospital  thirty-nine  days. 
Postoperative  history — cured  except  for  sacral  backache. 

Gyn.  No.  4139.  March  28,  1912.  Aged  twenty-six  years. 
Symptoms — pain  in  right  iliac  fossa;  constipation.  Clinical  diag- 
nosis— Lane's  kink  of  ileum ;  cholelithiasis.  Pathological  diagnosis — 
obliterative  appendicitis;  gall-stone.  Operation — appendectomy; 
liberation  of  Lane's  kink;  cholecystotomy.  Convalescence — normal; 
in  hospital  eighteen  days.  Postoperative  history — for  six  months 
had  intense  hyperacidity;  no  pain  in  right  side;  constipation  not 
relieved. 

Gyn.  No.  4153.  April  8,  1912.  Aged  thirty-five  years.  Symp- 
toms—"  abdominal  looseness;"  weakness  in  legs;  menorrhagia; 
frequent  urination.  Cliriical  diagnosis— uterine  fibroid;  choleli- 
thiasis. Pathological  diagnosis — fibro-myoma  uteri;  right  hydro- 
hematosalpinx;  left  hydrosalpinx;  obliterative  appendicitis;  gall- 
stones. Operation — hysterectomy;  bilateral  salpingo-oophorectomy; 
cholecystostomy.  Convalescence — normal;  in  hospital  twenty-eight 
days.  Postoperative  history — great  improvement;  pressure  symp- 
toms in  region  of  rectum. 

Gyn.  No.  4207.  ^May  11,  1912.  Aged  forty-seven  years.  Symp- 
toms— abdominal  enlargement;  fatigue;  abdominal  cramps;  pro- 
lapsus. Clinical  diagnosis — R.  V.  O.;  uterine  fibroid;  cholelithiasis. 
Pathological  diagnosis  —  fibro-myoma;  gall-stones.  Operation  — 
plastic;  hysterectomy;  bilateral  salpingo-oophorectomy;  chole- 
cystostomy. Convalescence — normal;  in  hospital  twenty-three 
days.  Postoperative  history — general  health  markedly  improved; 
complains  of  surgical  menopause. 

Gyn.  No.  4578.  February  5,  1913.  Aged  forty-three  years. 
Symptoms — menorrhagia  and  metrorrhagia.     Clinical  diagnosis — 
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myoma  uteri;  chronic  appendicitis;  cholelithiasis.  PatJwlogical 
diagnosis — fibro-myoma  uteri;  tuberculosis  of  uterus  and  both 
tubes;  peri-appendicitis;  gall-stones.  Operation — plastic;  hysterec- 
tomy; cholecystostomy;  appendectomy.  C onvalescence-^^r oXonged 
postoperative  vomiting;  in  hospital  forty-three  days.  Postoperative 
history — complete  cure. 

Gyn.  No.  45S8f.  February  13,  1913.  Aged  forty-four  years. 
Symptoms — vesical  irritability  and  cystocele;  menorrhagia;  stinging 
pain  in  left  lower  abdomen.  Clinical  diagnosis — R.  A'.  O.;  myoma 
uteri;  cholelithiasis.  PatJwlogical  diagnosis — fibromyoma  uteri 
gall-stone.  Operation  —  plastic;  hysterectomy;  cholelithotomy. 
Convalescence — hematoma  and  superficial  infection  of  gall-bladder 
wound;  in  hospital  twenty-five  days.  Postoperative  history — marked 
improvement;  complains  of  recurring  pain  in  gall-bladder  region; 
states  she  was  never  so  w^ell  in  her  life. 


A  CONICAL   STUDY  OF  ONE   THOUSAND  CASES   OF  CANCER 
OF    THE    STOMACH.i 

By  Julius  Friedeistwald,  M.D., 

PROFESSOR    OF    GASTRO-ENTEROLOGY,    COLLEGE     OF    PHYSICIANS    AND    SURGEONS, 
BALTIMORE,    MARYLAND. 

In  a  study  of  one  thousand  cases  of  gastric  cancer  it  was  deemed 
advisable,  so  far  as  it  was  possible,  to  compare  the  character  and 
frequency  of  the  symj)toms  appearing  in  this  disease  with  those 
observed  in  the  cases  of  gastric  ulcer  presented  to  this  Association- 
two  years  ago. 

The  1000  cases  of  cancer  occurred  in  10,416  patients  affected 
with  various  gastric  disturbances  (9.6  per  cent.);  this  is  in  com- 
parison to  a  similar  number  of  cases  of  peptic  ulcer  appearing  in 
12,598  (7.8  per  cent.)  patients. 

The  maximum  liability  to  the  disease  lies  between  the  fortieth 
and  sixtieth  year  (65  per  cent.);  the  greatest  number  of  cases 
occurring  between  the  fiftieth  and  sixtieth  years. 

A(;e.  In  the  following  table  the  number  of  cases  of  cancer  are 
presented  according  to  age: 

Years. 

20  to  :i() 

.30  to  40 

40  to  .50 

.50  to  ()() 

60  to  70  

70  to  80 


Cnses. 

Per  cent 

4 

0.4 

37 

3.7 

2(il 

20 .  1 

.39.5 

3!) .  5 

218 

21.8 

8.5 

8.5 

'  Read  at  the  meeting  of  the  .\ssociation  of  Anu'iii-iiii  Pliysicians,  M:iy  12  and  13, 
1014. 

'  AMF.n.  .loi-H.  Med.  Sri.,  1912.  cliv,  1.57. 
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This  may  be  compared  with  the  cases  of  gastric  ulcer  in  which 
the  largest  proportion  of  cases  occurred  between  the  twentieth  and 
fiftieth  years  as  is  presented  in  the  accompanying  table. 

Sex.  The  greater  proportion  of  cases  occur  in  males;  588  males 
to  412  females.  The  following  table  illustrates  the  number  of 
cases  observed  in  males  and  females  according  to  age: 


Years.  Cases. 

0  to  10 2 

10  to  20 162 

20  to  30 345 

30  to  40 229 

40  to  50 128 

50  to  60 93 

60  to  70 38 

Over  70 3 

Years.  Males.  Females. 

20  to  30 3  1 

30  to  40 23  14 

40  to  50 125  136 

50  to  60 249  146 

60  to  70 149  75 

70  to  80 45  40 

588  412 


Per  cent. 

0.20 

16.20 

34.50 

22.90 

12.50 

9.30 

3.80 

0.30 


Total. 
4 

37 
261 
395 
218 

85 

1,000 


NO.  OF 
CASES 

AGE 

10   20   30   40   50   60   70   80 

400 

360 

f\ 

320 

r\ 

1 
1 
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Fig.  1. — Age  diagram  of  one  thousand  cases  of  ulcer  and  one  thousand  cases  of 

cancer. 


This  is  in  comparison  with  the  cases  of  ulcer  in  which  there 
were  QK)  males  and  324  females,  divided  according  to  age  in  the 
following  table: 
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Years.                                •/-.  Males. 

0  to  10 2 

10  to  20 .       .      .  124 

20  to  30  .      .      .    * 262 

30  to  40 119 

40  to  50 91 

50  to  60 48 

60  to  70 29 

Over  70 1 


jmales. 

Total 

0 

2 

38 

162 

83 

345 

110 

229 

37 

128 

45 

93 

9 

38 

2 

3 

Fig.  2. — Sex  and  age  diagram  of  one  thousand  cases  of  ulcer  and  one  thousand 
cases  of  cancer.  Dotted  hea^^  black  line,  male  cancer.  Solid  heavy  black  line,  female 
cancer.    Dotted  light  black  line,  male  ulcer.    Solid  light  black  line,  female  ulcer. 

Nationality.  The  following  table  indicates  the  relative  pro- 
portion of  cases  among  various  nationalities,  75  per  cent,  being 
Americans : 

Nationality.  Number.  Per  cent. 

American 753  75.3 

German 123  12.3 

Russian 96  9.6 

English  and  Irish 17  1.7 

South  American 5  0.5 

Other  countries 6  0.6 

Race.  Of  the  1000  cases  there  were  948  whites  and  52  colored, 
that  is,  94.8  per  cent,  whites  and  5.2  per  cent,  colored. 

The  small  proportion  of  colored  persons  noted  is  due  to  the  fact 
that  but  a  small  number  of  colored  patients  come  under  our  obser- 
vations. The  following  table  indicates  the  number  of  colored 
males  and  females  classified  according  to  age: 


Males. 

Females. 

Total 

Age. 

Cases 

Per  cent 

Cases. 

Per  cent. 

Cases. 

Per  cent 

30  to  40 

2 

3.4 

0 

0 

2 

3.4 

40  to  50 

2 

13.4 

3 

5.7 

10 

19.2 

50  to  60 

16 

30.7 

9 

17.3 

25 

47.0 

60  to  70 

9 

17,3 

3 

6.7 

12 

23.0 

70  to  80       . 

3 

5  7 

0 

0 

3 

;•> .  1 

37 


70,5 


15 


28.7 


52 
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There  were  37  males  (70  per  cent.)  to  15  females  (28  per  cent.), 
the  largest  number  occurring  between  the  fiftieth  and  sixtieth 
years. 

Heredity.  An  hereditary  history  of  cancer  appearing  in  various 
portions  of  the  body  occurred  in  104  of  the  1000  cases  (9.4  per  cent.). 
Of  these  there  were: 


Cases 

of  cancer  of  the  stomach 

.      .      .        22 

"         "         "       uterus    . 

.      .      .        37 

"         "          "       breast 

.       .      .        24 

"         "          "       throat    . 

.       .      .          5 

rectum  . 

.      .      .        11 

'       face 

.      .      .          5 

10-4 


The  following  table  indicates  the  ages  of  the  cases  presenting  a 
family  history  of  cancer  showing  that  the  largest  proportion  of 
cases  occur  in  those  years  in  which  the  greatest  number  of  cases  of 
cancer  of  the  stomach  occur : 


Age. 
20  to  30 
30  to  40 
40  to  50 
50  to  60 
60  to  70 
70  to  80 


Cases  with  family 

Cases. 

history  of  cancer. 

4 

0 

37 

0 

261 

33 

395 

44 

218 

22 

85 

5 

1000 


104 


TRAin\L\.  A  definite  history  of  trauma  was  elicited  in  19  cases, 
in  6  of  which  there  had  been  blows  on  the  abdomen. 

AxEMiA.  In  229  of  our  cases  in  which  hemoglobin  estimations 
had  been  recorded,  anemia  was  present  in  189  (82  per  cent.).  The 
average  of  the  hemaglobin  estimations  was  43. 

Cardiac  and  Vascular  Changes.  Chronic  endocarditis  was 
present  in  114  cases  (11.4  per  cent.);  arteriosclerosis  in  696  (69.6 
per  cent.)  of  all  cases. 

As  is  observed  in  the  following  table  the  largest  proportion  of 
cases  of  cancer  with  arteriosclerosis  occurred  after  the  fiftieth 
year  of  life. 

Cases  with  Per  cent,  of  cases 

Age.  Cases.       arteriosclerosis.      with  arteriosclerosis. 

20  to  30 4  0             .0 

30  to  40 37  0             .0 

40  to  50 261  89  12.7 

50  to  60 396  321  40.1 

60  to  70 218  201  28.7 

70  to  80 85  85  12.5 


Blood-pressure.     Of  the   132  cases  in  which  blood-pressure 
examinations  were  recorded,  121   (91  per  cent.)  present  readings 
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of  170  mm.  or  more.    The  following  table  presents  this  condition 
at  various  ages: 


Cases  with  blood- 

Cases  with  blood- 

Cases  with  blood- 

Cases  with  blood- 

Age. 

pressure  170  to 
180  mm. 

pressure,  180  to 
190  mm. 

pressure  190  to 
200  mm. 

pressure  200  to 
210  mm. 

Total 

40  to  50 

2 

5 

4 

1 

12 

50  to  60 

21 

12 

13 

8 

54 

60  to  70 

7 

22 

6 

3 

38 

70  to  80 

1 

7 

4 

5 

17 

Total  31  46  27  17  121 

Renal  Changes.  Records  of  urinary  examinations  were  recorded 
in  717  of  the  1000  cases;  albumin  was  present  in  401  (55.9  per  cent.), 
and  albumin  and  casts  in  334  (46.4  per  cent.). 

Previous  Disorders  of  Digestion.  In  the  1000  cases  of  cancer 
there  was  a  history  of  some  previous  digestive  trouble  in  232  cases 
(23.2  per  cent.).  Of  the  232  cases,  109  had  slight  attacks  of  indiges- 
tion for  a  period  of  five  years  or  more  preceding  the  present  gastric 
disease,  while  25  had  slight  attacks  only  during  the  last  five  years 
preceding  the  present  disease.  Of  the  remaining  123  cases,  32  had 
chronic  indigestion  more  or  less  all  their  lives,  of  which  29  had 
chronic  indigestion,  mainly  during  the  last  five  years  preceding 
the  present  illness.  Seventy-three  cases  gave  a  definite  history  of 
former  gastric  ulcer.  It  is  therefore  evident  that  of  these  1000 
cases,  but  23  per  cent,  presented  a  history  of  any  pre\ious  digestive 
disturbance  whatever,  even  in  the  slightest  degree,  and  that  but 
7.3  per  cent,  give  a  direct  history  of  ulcer.  If,  therefore,  all  of  the 
former  digestive  disturbances  be  considered  as  due  to  ulcer  the 
formation  of  gastric  cancer  from  ulcer  could  not  have  taken  place 
in  more  than  23  per  cent. ;  if  all  of  these  cases  with  slight  digestive 
disturbances  be  disregarded  in  our  series,  this  percentage  is  reduced 
even  to  12.3  per  cent. 

Excesses  in  Food  and  Drink.  A  history  of  former  indiscTctions 
in  diet  was  obtained  in  321  instances  (32.1  per  cent.),  and  in  but 
137  (13.7  per  cent.)  did  the  patient  attribute  his  disease  to  some 
specific  error  in  diet.  A  history  of  alcoholism  was  obtained  in  152 
instances  (15.2  per  cent.). 

Infectiois  Diseases.  A  history  of  syphilis  was  obtained  in  79 
instances;  tuberculosis  of  the  lungs  was  present  in  48  instances. 

The  Gastric  Secretion  in  Cancer.  Of  the  1000  cases  the 
gastric  secretion  was  examined  in  733  instances: 

Cases.  IVr  cent. 

N(jriiial  ;ii-i<lity  wiifi  ol)Sorv('(l  in 23  3.1 

Hypcrclilorliydria  was  ohsorved  in       ....        35  4.1 

Hypochlorliytlria  was  oliservi'd  in         ....        21  2.8 

A naridity  was  observed  in 654  89.2 
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Over  89  per  cent,  of  our  cases  presented  an  entire  absence  of 
free  hydrochloric  acid.  In  comparison  with  the  810  cases  of  ulcer 
in  which  the  gastric  secretion  was  examined  the  result  is  as  follows: 

Ulcer.  Cancer. 

Cases.         Per  cent.  Cases.  Per  cent. 

Normal  acidity  was  observed  in     376  46.4  23  3.1 

Hyperchlorhydria  was  observed  in  246  30 . 3  35  4.9 

Hypochlorhydria  and  aciditj'  in      188  23.2  675  92.0 

Of  the  733  cases,  consisting  of  443  males  and  290  females,  the 
acidities  are  as  follows: 


Males. 

Per  cent. 

Females. 

Per  cent. 

Normal  acidity     . 

.       .         16 

2.1 

7 

0.9 

Hyperchlorhydria 

.       .         17 

2.3 

18 

2.5 

Hypochlorhj'dria 

.       .        13 

1.7 

8 

1.1 

Anacidity        .... 

.       .      397 

54.1 

257 

35.2 

Lactic  Aero.  Lactic  acid  was  present  in  601  instances,  or  81.9 
per  cent,  of  the  733  cases  in  which  the  gastric  secretion  was  exam- 
ined. It  was  present  only  in  any  appreciable  amount  in  those  cases 
in  which  there  was  a  complete  absence  of  free  hydrochloric  acid. 

Oppler-Boas  Bacilli.  The  Oppler-Boas  bacilli  were  observed 
in  582  cases,  or  79.3  per  cent,  of  the  733  cases.  They  were  found 
only  in  those  instances  in  which  lactic  acid  was  observed. 

Sarcina  were  observed  in  24  instances  (32  per  cent.). 

Visible  blood  was  observed  in  the  gastric  contents  in  129  instances 
(7.5  per  cent.). 

Coffee-ground  contents  was  obtained  in  653  instances  (61.8  per 
cent.). 

Rontgen-ray  examinations  were  made  in  32  instances,  8  cases 
presenting  cancer  at  the  cardiac  region  and  24  at  the  pyloric  region. 
In  those  instances  with  cancer  at  the  cardia  a  dilatation  of  the 
esophagus  was  revealed.  In  5  of  these  cases  the  condition  was 
confirmed  by  means  of  the  esophagoscope.  In  the  Rontgen-ray 
examination  of  the  pyloric  cases  the  characteristic  sa wed-off  pylorus 
with  retention  was  observed  and  frequently  a  filling  defect. 

Symptoms.  Onset.  Of  the  1000  cases,  232  (23.2  per  cent.)  pre- 
sented histories  of  some  previous  digestive  disturbance,  while  759 
(75.9  per  cent.)  gave  histories  of  sudden  acute  onset;  attributing 
the  origin  of  the  disorder  to  some  definite  error  in  diet  in  137  cases 
(13.7  per  cent.).  In  the  remaining  9  (0.9  per  cent.)  the  character 
of  the  onset  could  not  be  determined.  From  the  following  table 
it  is  evident  that  proportionately  the  largest  number  of  younger 
patients  affected  with  cancer  are  found  among  those  individuals 
who  have  had  previous  digestive  disturbances;  the  reverse  is  true 
of  those  cases  in  w'hich  the  disease  comes  on  acutely  without  previous 
digestive  upsets: 
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M.\LES. 

Fem.^les. 

Acute 

Pre%-ious  di- 

Unde- 

Acute 

Pre\'ious  di- 

Unde- 

Years. 

No. 

onset. 

gestive  trouble. 

termined. 

No. 

onset. 

gestive  trouble. 

termined 

20  to  30 

3 

2 

1 

0 

1 

■    0 

1 

0 

30  to  40 

23 

3 

19 

1 

14 

5 

9 

0 

40  to  50 

125 

77 

46 

2 

136 

99 

35 

2 

50  to  60 

249 

47 

32 

0 

146 

102 

44 

0 

60  to  70 

143 

112 

29 

2 

75 

65 

9 

1 

70  to  SO 

45 

42 

3 

0 

40 

35 

4 

1 

Total 

588 

453 

130 

5 

412 

306 

102 

4 

Of  the  73  cases  that  gave  a'distmct  evidence  of  former  gastric 
ulcer  the  largest  proportion  occurred  in  younger  individuals,  that 
is  before  the  fiftieth  year  of  life;  the  large  number  occurred  in 
males.    The  following  table  illustrates  this  condition: 


Males. 

Females. 

Total 

Evidence  of  former 

Total 

Evidence  of  former 

Years. 

cases. 

No. 

gastric 

ulcer 
Per  cent. 

cases. 

gastric  ulcer. 
No.                Per  cent 

20  to  30 

3 

0 

.0 

0 

0                         .0 

30  to  40 

23 

12 

16.4 

14 

6                    8.2 

40  to  50 

125 

19 

26.0 

136 

15                 20.5 

50  to  60 

249 

11 

15.0 

146 

6                   8.2 

60  to  70 

143 

3 

4.1 

75 

1                    1.3 

70  to  80 

45 

0 

.0 

40 

0                      .0 

588 


45 


61.5 


412 


28 


38.2 


Duration  of  Life.  The  duration  of  life  in  cancer  of  the  stomach 
varies  greatly.  In  472  of  the  1000  cases  (278  males  and  194  females) 
by  far  the  greatest  number  of  deaths  occurred  between  sLx  and 
twelve  months  after  symptoms  were  first  observed  both  in  males 
and  females  and  the  smallest  number  between  twelve  and  eighteen 
months. 


Total 
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20  to  30 

3 

3 

0 

0 

1 

2 

0 

0 

1 

1 

0 

0 

1 

0 

0 

0 

30  to  40 

23 

15 

4 

o 

2 

0 

5 

2 

14 

11 

5 

2 

2 

1 

1 

0 

40  to  50 

125 

53 

9 

15 

12 

1 

9 

4 

13G 

67 

6 

11 

19 

2 

18 

11 

50  to  60 

249 

108 

19 

24 

32 

1 

12 

20 

146 

46 

5 

18 

8 

3 

10 

2 

60  to  70 

143 

72 

16 

8 

24 

8 

10 

6 

75 

50 

11 

2 

26 

A 

6 

2 

70  to  80 

45 

27 

5 

9 

0 

5 

6 

2 

40 

19 

8 

2 

8 

0 

1 

0 

588    278    53    58    71     17    42    37    412     194    35    35    64     9     36     l5 
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The  above  table  illustrates  this  condition.  From  it  is  evident 
that  of  the  472  cases  in  which  the  duration  of  life  was  noted 
316  cases  (182  males  and  134  females)  died  within  one  year 
of  the  first  appearance  of  symptoms  of  the  disease,  104  (59  males 
and  45  females)  died  between  one  and  two  years  and  52  (37  males 
and  15  females)  died  after  two  years. 

Acute  Cases.  Of  the  472  cases  of  the  1000  cases,  88  (53  males 
and  35  females),  or  18.6  per  cent.,  ran  an  acute  course,  that  is, 
these  patients  died  within  three  months  after  the  appearance  of  the 
first  symptoms. 

Long  Duration.  Chronic  Course.  Of  the  472  (37  males  and  15 
females),  11  per  cent,  ran  a  chronic  course,  that  is,  a  course  of  over 
two  years. 

Periods  of  Improvement  in  Weight  and  General  Conditions. 
Of  the  total  number  (472)  in  which  duration  of  symptoms  were 
noted,  during  almost  the  entire  course  of  the  disease,  145  (30.8  per 
cent.),  93  males  and  52  females)  presented  periods  of  improvement 
in  weight  and  general  conditions. 

Gain  in  Weight  and  General  Improvement  w^ith  Ameliora- 
tion OF  Symptoms.  Of  the  145  cases  presenting  periods  of  improve- 
ment (93  males  and  52  females)  26  males  showed  a  gain  in  weight 
from  five  to  thirty-five  pounds,  while  the  remaining  67  showed 
improvement  in  the  general  condition,  with  amelioration  of  symp- 
toms; 11  females  showed  a  gain  in  weight  from  five  to  twenty 
pounds  while  the  remaining  41  showed  improvement  in  the  general 
condition  with  amelioration  of  symptoms.  The  following  table 
illustrates  this  condition: 

Males. 


Years. 

Cases  with 

periods  of 

improvement. 

Gain  of 

five 
pounds. 

Gain  of 

t«n 
pounds. 

Gain  of 
fifteen 
pounds. 

Gain  of 
twenty 
pounds. 

Gain  of 

thirty 

pounds. 

Gain  of 
tliirty-five 
pounds. 

20  to  30 

0 

0 

0 

0 

0 

0 

0 

30  to  40 

3 

1 

1 

0 

0 

0 

0 

40  to  50 

11 

1 

3 

0 

2 

0 

0 

50  to  60 

33 

2 

2 

3 

0 

1 

0 

60  to  70 

35 

1 

1 

3 

2 

0 

1 

70  to  80 

11 

0 

1 

1 

0 

0 

0 

Total 

93 

5 

8 

7 

4 

1 

1 

Females. 

•20  to  30 

0 

0 

0 

0 

0 

30  to  40 

1 

0 

0 

1 

0 

40  to  50 

18 

1 

1 

2 

1 

50  to  60 

23 

1 

0 

2 

1 

60  to  70 

6 

0 

0 

0 

0 

70  to  80 

4 

1 

0 

0 

0 

Total 


52 


Periods  in  Months  of  Gain  in  Weight  and  General  Improve- 
ment with  Amelioration  of  Symptoms.  Of  the  145  cases  pre- 
senting periods  of  improvement  with  amelioration  of  symptoms 
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and  gain  in  weight  the  improvement  occurred  in  the  greatest 
number  of  cases  for  one  or  two  months  (that  is,  in  79  per  cent,  of 
all  cases)  after  the  beginning  of  treatment;  after  this  period  the 
number  of  cases  presenting  improvement  are  less  and  less. 


Years. 
20  to  30 
30  to  40 
40  to  50 
50  to  60 
60  to  70 
70  to  80 


Cases  without 

periods  of 
improvement. 

0 

3 
11 
33 
35 
11 


One 
month. 

0 
1 
3 

8 
9 
5 


Males. 


Two 
months. 

0 

0 

4 
13 
24 

5 


Three 
months. 


Four 
months. 

0 
0 
1 
5 
0 
1 


Five 
months. 

0 
0 
1 
1 
0 
0 


Six 
months. 

0 
0 
0 
0 
1 
0 


Senven 
months. 

0 
0 
0 
0 
1 
0 


Total 


93 


26 


44 


12 


Per  cent. 


17.9 


Cases  with 

periods  of  One 

Years,    improvement,  month. 
30  to  40                1  0 

40  to  50  18  14 

50  to  60  23  10 

60  to  70  6  4 

70  to  SO  4  3 


.30.3 


8.2 


4.7 


1.4 


0.7 


0.7 


Females. 

Two 

lonths. 
1 
2 
8 
2 
0 

Three 

months. 

Four 
months. 

Five 
months. 

Six 
months. 

Seven 
months. 

Eight 
months 

0 
2 
0 
0 

0 

1 

0 

1 

0 

1 
1 

0 

0 
0 
0 
0 

0 
0 
1 
0 

0 
0 

1 

0 

Total 


31 


13 


Per  cent. 


2.3 


9.5 


1.4 


1.4 


1.4 


Latent  Cancer.  There  were  12  cases  (1.2  per  cent.)  in  which 
the  disease  was  unsuspected  or  in  which  the  symptoms  due  to  the 
associated  disease  were  so  marked  and  the  gastric  symptoms  so 
slight  or  absent  that  the  disease  was  unsuspected  or  only  detected 
shortly  before  death.  The  cases  in  this  class  are  arranged  in  the 
following  table  according  to  age  and  sex  and  according  to  the 
suspected  disease. 

Males. 


No.  of 
Years,     oases. 

Unsus- 
pected. 

Chronic 
nephritis. 

.Arterio- 
sclerosis. 

.\neinia. 

Cardiac 
disease. 

Tuherc 
losis 

40  to  .■.()         1 

0 

0 

0 

0 

0 

1 

50  to  60         2 

0 

0 

0 

1 

1 

0 

60  to  70        3 

1 

1 

1 

0 

0 

0 

70  to  SO        2 

0 

1 

1 

0 

0 

0 

Total         8 

1 

2 

2 

1 

1 

1 

Females. 

\rnr». 

No.  of 

cases. 

Chronic 
nephritis. 

Arterio- 
sclerosis. 

.\neiiii;i 

Cardiac 
disease. 

40  to  50 

1 

0 

0 

0 

1 

50  to  60 

1 

1 

0 

0 

0 

60  to  70 

2 

0 

1 

1 

0 

70  to  SO 

0 

0 

0 

0 

t) 

l)vsiMi.\(;iA.      1)\  si)lKigi;i    existed    in    (1!)    instances,    namely,    in 
those  cases  in  wliicli  tlic  growtli  inxoKcd  the  cardiac  orifice,  that 
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is,  in  6.9  per  cent,  of  all  cases.  Of  the  69  cases,  60  per  cent,  repre- 
sented males  and  40  per  cent,  females.  The  following  tal)le  includes 
the  number  of  cases  presenting  this  condition  among  males  and 
females  arranged  according  to  age: 

years.                                                     Males.  Per  cent.  Females.           Per  cent. 

20  to  30 0  .0  0  .0 

30  to  40 2  2.8  0  .0 

40  to  50 4  5.6  6  8.6 

50  to  60 17  24.6  10  14.5 

60  to  70 11  15.9  7  10.2 

70  to  80 18  11.2  4  5.6 

Total 42      60.1      27       38.9 

Loss  OF  Weight.  Of  the  1000  cases  the  weight  on  admission 
was  noted  in  839  instances.  Of  this  number  743  (98.5  per  cent.) 
presented  a  loss  of  weight  of  from  five  to  seventy-eight  pounds. 

Paix.    Of  the  1000  cases  pain  was  present  in  931  (93.1  per  cent.) 

Effect  of  Food  on  Pain.  Of  the  931  cases  with  pain  the  symptoms 
appeared  immediately  after  taking  of  food  in  191  cases  (20.5  per 
cent.);  several  hours  after  meals  in  83  instances  (9.9  per  cent.), 
and  in  616  instances  (66.1  per  cent.)  it  was  not  influenced  by  food, 
while  in  41  cases  4.4  per  cent,  it  appeared  irregularly,  at  times 
bearing  some  relation  to  the  ingestion  of  food  and  at  other  times 
not.  This  condition  is  to  be  contrasted  with  our  cases  of  ulcer  in 
which  there  were  940  cases  with  pain;  this  symptom  appeared 
within  the  first  hour  after  meals  in  223  instances  between  one  and 
two  hours  in  188,  after  two  hours  in  491,  and  in  38  it  appeared 
irregularly. 

Relation  of  Pain  to  Acidity.  Of  the  733  cases  in  which  gastric 
secretion  was  examined  pain  appeared  in  672  (91.5  per  cent.) 

Moderate.     Moderately  severe.  Severe. 

No.  Per  cent.        No.    Per  cent.   No.    Per  cent. 

1  0.1  8  1.1  12  1.7 

5  0.7  10  1.4  18  2.6 

3  0.4  5  0.7  11  1.6 

112  16.6  136  20.2  351  52.2 

733 

The  relation  of  pain  to  acidity  is  presented  in  the  table  above, 
from  which  it  is  evident  that  pain  is  more  pronounced  in  those 
instances  associated  with  a  low  acidity.  The  reverse  is  true  in 
cases  of  ulcer  in  which  pain  is  most  pronounced  in  those  cases 
associated  with  high  acidity,  as  is  observed  in  the  following  table: 


Cases. 

Absent. 

No. 

Per  cent. 

Normal  acidity 

.      23 

2 

0.2 

Hyperchlorhydria 

.      35 

3 

0.4 

Hypochlorhydria . 

.      21 

4 

0.5 

Anacidity 

.    654 

52 

7.0 

Cases. 

Absent. 
No.   Per  cent. 

Moderate.      Moderately  severe.       Severe. 
No.  Per  cent.      No.  Per  cent.      No.  Per  cent. 

Normal  acidity 

.    376 

2          0.2 

92       11.3        123        15.1        159        19.6 

Hyperchlorhydria 

.    246 

1          0.1 

8         9.0         35         4  3       202       24.9 

Hypochlorhydria 

.    188 

7         0.7 

59         7.3         82       10.1         40         5.0 

810 


Location  of  Pain.    In  561  instances  of  all  of  the  931  cases  affected 
with  pain  the  pain  extended  more  or  less  over  the  whole  abdomen; 
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it  was  limited  to  the  epigastric  region  in  229  instances;  in  68  to 
the  lower  abdomen;  in  62  to  the  back,  and  in  11  to  the  chest. 

Tenderness.  Of  the  1000  cases,  tenderness  was  present  in  893 
cases  (89.3  per  cent.).  The  tenderness  was  localized  in  special 
areas  in  265  cases  (26.5  per  cent.),  and  was  general  over  the  entire 
abdomen  in  628  (62.8  per  cent.).  This  condition  is  to  be  contrasted 
with  that  found  in  ulcer  in  which  of  the  1000  cases  epigastric 
tenderness  was  present  in  908  cases  (90.8  per  cent.).  A  tender 
area  was  noted  to  the  right  of  the  median  line  in  41  cases  (4.1  per 
cent.);  a  dorsal,  together  with  an  epigastric,  tender  spot  in  523 
instances  (52.3  per  cent.);  a  dorsal  area  alone  in  25  (2.5  per  cent.). 

Anorexia.  Anorexia  was  present  in  893  of  our  1000  cases,  or 
89.3  per  cent.  The  symptoms  varied  markedly  from  a  slight  loss 
of  appetite  to  an  absolute  aversion  for  food.  The  893  cases  are 
divided  into  516  males  and  377  females.  The  following  table 
illustrates  the  degree  of  anorexia  among  males  and  females  accord- 
ing to  age: 


Males. 

Females. 

Years. 

Slight. 

Moderate. 

Intense. 

Variable. 

Slight.     ^Moderate.     Intense.     Variable. 

No 

Per 

No. 

Per 

No.    Per 

No.    Per 

No.  Per    No.    Per     No.    Per    No.     Per 

cent. 

cent. 

cent. 

cent. 

cent.           cent.            cent.            cent. 

20  to  30 

1 

0.1 

0 

0 

1     0.1 

0    0.0 

00        00        000         0 

30  to  40 

4 

0.4 

6 

0.6 

7     0.7 

2    0.4 

2    0.2      5    0.5      3    0.3    2       0.2 

40  to  50 

36 

4.0 

25 

2.8 

31    3.4 

4    0.4 

41    4.5    20    2.2   59    6.613       1.4 

50  to  60 

51 

5.7 

89 

9.9 

76    8.6 

18    2.0 

31    3.4    51    5.7    44    4.9    7       0.7 

60  to  70 

21 

2.3 

56 

6.2 

45    5.6 

12    1.3 

11    1.2    16    1.6    34    3.8    5       0.5 

70  to  SO 

9 

1.0 

4 

0.4 

16    1.8 

2    0.2 

6    0.6      8    0.8    17    1.9    2       0.2 

Total 

122 

180 

176 

38 

91            100            157            20 

Effect  of  f'ooD  on  Vomiting.  Vomiting  is  a  prominent  .symp- 
tom, occurring  in  893  (89.3  per  cent.).  This  symptom  appeared 
immediately  after  the  ingestion  of  food  in  182  (20.3  per  cent.); 
several  hours  after  meals  in  74  (8.2  per  cent.),  while  in  599  cases 
(67  per  cent.)  it  was  not  influenced  by  food,  and  in  38  (4.2  per  cent.) 
it  appeared  irregularly,  seeming  at  times  to  bear  some  relation  to 
the  ingestion  of  food  and  at  times  not. 

Vomitijig  and  Pain.  Of  the  931  cases  with  pain  vomiting  occurred 
in  862  instances  (92.6  per  cent.).  Of  the  931  cases  in  which  pain 
appeared  there  were  191  having  pain  immediately  after  meals,  of 
which  158  had  vomiting.  There  were  S3  with  pain  several  hours 
after  meals,  of  which  76  had  vomiting.  There  were  616  not  influ- 
enced by  the  ingestion  of  food,  of  which  593  had  vomiting,  and  in 
41  instances  the  pain  appeared  irregularly,  of  which  35  had  vomiting. 

The  following  table  illustrates  this  condition: 

Cases  with  vomiting    Per  cent,  of  rases  of 
Coses  with  pain.  and  pain.  vomiting  in  compari- 

son  with    cases   with 
Time  of  appearance.  No.       Per  cent.       No.     Per  cent.  Yia'xn.       « 

Iinmpdiatcly  after  meals  191  20.5  158  18.3  82.7 

Several  hours  after  meals  .        83  8.9  76  8.8  91.5 

Not  influenced  by  meals  616  66.1  693  68.7  96.2 

Appearing  irregularly  41  4.4  35  4.0  85.3 

Total 931  862 
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In  the  69  cases  of  cancer  not  accompanied  by  pain,  vomiting 
occurred  in  31  cases  (45  per  cent.) .  In  our  cases  of  ulcer  the  vomiting 
was  proportionately  more  frequently  observed  in  those  instances 
in  which  pain  appeared  early,  as  is  observed  in  the  following  table: 

Percentage  of  cases  of 

vomiting  in  proportion 

Time  of  appearance  of  pain.  pain  vomiting  to  the  cases  with  pain. 


Cases  with 

Cases  witli 

pain 

vomiting 

.      223 

194 

188 

143 

,-      529 

324 

In  one  hour 223  194  87.0 

In  one  to  two  hours    .  188  143  76.6 

After  two  hours  or  irregularly      529  324  61.2 

940  661 

Relation  of  Vomiting  to  Acidity.  Of  the  733  cases  in  which 
the  gastric  secretion  was  examined,  vomiting  appeared  in  655 
(89.3  per  cent.).  The  relation  of  vomiting  to  acidity  is  illustrated 
in  the  accompanying  table,  from  which  it  is  apparent  that  by  far 
the  largest  proportion  of  cases  with  severe  vomiting  are  associated 
with  anacidity. 

Total  Absent.  Moderate.  Severe. 


cases. 

No. 

Percent. 

No. 

Per  cent. 

No. 

Per  cent. 

Normal  acidity  . 

25 

1 

.01 

8 

1.2 

14 

2.1 

Hyperchlorhydria    . 

35 

4 

.05 

12 

1.8 

19 

2.5 

Hypochlorhydria 

21 

3 

.04 

7 

1.0 

11 

1.6 

Anacidity 

654 

70 

9  50 

191 

29.1 

393 

60.0 

Severe 
No. 

vomiting. 
Per  cent. 

171 

32.5 

122 

22.8 

19 

3.5 

733       78  218  437 

These  cases  are  to  be  contrasted  with  the  ulcer  cases  in  which 
vomiting  is  definitely  more  prominent  in  those  instances  accom- 
panied by  high  acidity. 

Moderate  vomiting. 
Acidity.  Cases.  No.         Per  cent. 

Normal  acidity     .      .      298  125  23 . 5 

Hyperchlorhydria  138  18  3.3 

Hypochlorhydria       .95  76  14.3 

Hematemesis.  Gastric  hemorrhage  occurred  in  227  cases  (25.4 
per  cent,  of  those  patients  in  which  vomiting  was  present,  and  in 
22.7  per  cent,  of  the  whole  number.  The  following  table  presents 
the  cases  with  gastric  hemorrhage  arranged  according  to  age  and 
sex: 

Males.  Females. 

No.       Per  cent.  No.        Per  cent. 

30  to  40 2  0.8  1  0.4 

40  to  50 41  18.0  14  6.1 

50  to  60 94  41.4  18  7.9 

60  to  70 49  21.5  3  1.3 

70  to  80 3  1.3  2  0.8 

Total 189  83.0  38  16.5 

The  following  table  presents  the  proportion  of  cases  according  to 
age,  accompanied  by  a  single  hemorrhage,  and  those  by  multiple 
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hemorrhages;   88.7   per   cent,   of   these   cases   presented   muhiple 
hemorrhages  and  but  10.8  per  cent,  single  hemorrhages. 


Cases. 

Per  cent, 
of  cases  with 
hemorrhages. 

Proportion  of  cases 

with  single 

hemorrhages. 

Proportion  of  cases 
with  multiple 
hemorrhages. 

Years. 

No. 

Per  cent. 

No. 

Per  cent. 

30  to  40      . 

3 

1.2 

0 

0 

3 

1.3 

40  to  50     . 

55 

24.1 

5 

2.0 

50 

22.0 

50  to  60     . 

.      112 

49.3 

11 

4.8 

101 

44.4 

60  to  70     . 

52 

22.8 

8 

3.4 

44 

19.3 

70  to  80     . 

5 

2.1 

1 

0.4 

4 

1.7 

Total 


227 


99.5 


25 


10.8 


202 


88.7 


To  be  contrasted  with  these  cases  are  the  cases  of  ulcer  in  which 
a  much  larger  proportion  of  cases  were  accompanied  by  single 
hemorrhages  (38.7  per  cent.)  and  but  60  per  cent,  with  multiple 
hemorrhages.  Of  the  227  cases  with  hematemesis  the  hemorrhages 
were  small  in  151  cases,  profuse  in  62,  and  variable  in  14.  The 
blood  was  coffee-ground  or  dark  in  202,  bright  red  in  IS,  and 
variable  in  7. 

Melexa.  Tar-colored  stools  or  a  history  of  this  condition  was 
present  in  189  of  the  1000  cases,  that  is,  in  18.9  per  cent.  In  the 
following  table  is  illustrated  the  number  and  percentage  of  these 
cases  at  various  ages,  the  largest  proportion  appearing  between 
the  fiftieth  and  sixtieth  years: 

Cases  with       Percentage  of  cases 
Years.  melana.  with  melana. 

30  to  40 1  0.1 

40  to  50 46  4.6 

50  to  60 97  9.7 

60  to  70 43  4.3 

70  to  80 2  0.2 

Total 189  IS. 9 


I 


These  cases  are  to  be  contrasted  with  the  same  condition  occur- 
ring in  ulcer  in  which  tar-colored  stools  occur  much  more  frequently, 
that  is,  in  51.5  per  cent.,  the  largest  proportion  appearing  between 
the  tenth  and  thirtieth  years.  Noting  the  proportion  of  cases 
with  melena  in  comparison  with  those  with  hemetemesis  it  is  evi- 
dent, as  is  illustrated  in  the  following  table,  that  gastric  hemorrhage 
is  much  more  frequent  than  melena: 

Comparison  of  Cases  with  Hem.\temk9is  and  Melena  .\t  Vauious  Ages. 

Gastric  heniorrhago.  Melana, 

Years.  Cases.       Per  cent.  C.iscs.       Per  cent. 

30  to  40 3  0.3  1  0.1 

40  to  50 .w  5.5  46  4.6 

50  to  60 115  11.2  97  9.7 

60  to  70 52  5.2  43  4.3 

70  to  80 6  0.5  2  0.2 

Total    .  ...      227  189 


( 
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If  these  cases  be  contrasted  with  those  of  ulcer  it  is  evident  that 
in  ulcer  the  reverse  condition  exists,  that  is,  melena  is  over  twice 
as  frequent  as  gastric  hemorrhage. 

Occult  Blood.  The  test  for  occult  blood  in  the  stools  was 
rarely  omitted.  The  feces  were  examined  in  642  of  the  1000  cases. 
Of  these  a  positive  reaction  was  obtained  in  594  (92.5  per  cent.). 
The  examination  only  included  those  cases  in  which  visible  blood 
was  absent  or  had  not  appeared  for  some  time  before  the  test  had 
been  made.  When  once  occult  blood  was  observed  in  these  cases 
it  could  usually  again  be  found  at  any  time  afterward;  this  is  not 
true  of  ulcer,  for  in  this  latter  condition  the  blood  is  not  always 
present  in  the  first  test,  but  frequently  appears  sometime  during 
the  course  of  the  disease.  In  the  ulcer  cases  positive  tests  for 
occult  blood  were  obtained  in  86.6  per  cent. 

Occult  Blood  as  an  Early  Sign  of  Cancer.  Of  the  642  cases 
in  which  tests  for  occult  blood  were  made  in  the  feces,  216  were 
early  cases.  Of  these  201  (93  per  cent.)  presented  occult  blood, 
indicating  that  the  presence  of  occult  blood  is  a  very  constant  as 
well  as  early  sign  of  gastric  cancer. 

Tumors.  Of  the  1000  cases  a  mass  (tumor)  was  detected  in 
719  (71.9  per  cent.)  some  time  during  the  course  of  the  disease. 
Arranged  according  to  age  and  sex  these  cases  may  be  divided  as 
follows : 

Males.  Females. 

Years.  No.  Per  cent.  No.         Per  cent. 

20  to  30 1  0.1  0  0 

30  to  40 11  1.1                10  1 

40  to  50 98  9.8  103  10.3 

50  to  60 175  17.5  133  13.5 

60  to  70 108  10.8  47  4.7 

70  to  80 20  2.0               13  1.3 

Total 413  306 

Of  the  719  cases  in  which  a  mass  could  be  palpated  217  presented 
this  condition  within  six  months  after  the  first  appearance  of 
symptoms,  that  is,  30.1  per  cent.,  while  in  502  it  was  presented 
after  six  months  (69.9  per  cent*),  from  w^hich  it  is  evident  that 
the  appearance  of  a  palpable  tumor  is  over  twice  as  common  after 
the  first  six  months  after  the  first  appearance  of  symptoms  than 
before  this  period. 

Location  of  Growth.  From  a  clinical  point  of  view  cancer  of  the 
stomach  may  be  divided  into  those  located  at  the  cardia,  those 
at  the  pylorus,  and  those  involving  the  stomach  generally.  Of  the 
1000  cases  the  involvement  is  as  follows: 

No.  Per  cent. 

Pyloric  area 589  59 . 9 

Cardiac  area 69  6.9 

General  involvement 306  30.6 

Undetermined 36  3.6 

Total  1000 
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Divided  among  males  and  females  and  according  to  age  the 
involvement  mav  be  tabulated  as  follows: 


Males 

Females 

General 

Unde- 

General 

Unde- 

involv- 

term- 

involv- 

term- 

Years. 

No. 

Pyloric 

Cardia. 

ment. 

ined. 

No. 

Pyloric. 

Cardia. 

ment. 

ined 

20  to  30 

0 

0 

0 

1 

2 

1 

0 

0 

0 

1 

30  to  40 

23 

17 

2 

2 

2 

14 

8 

0 

6 

0 

40  to  50 

125 

75 

4 

41 

5 

136 

67 

6 

61 

2 

50  to  60 

249 

157 

17 

87 

8 

146 

80 

10 

54 

2 

60  to  70 

143 

92 

11 

34 

6 

75 

36 

7 

28 

4 

70  to  80 

345 

33 

8 

2 

2 

40 

24 

4 

10 

11 

Total 

588 

374 

42 

147 

25 

412 

215 

27 

159 

11 

Secondary  Cancer  of  the  Stomach.  Of  these  there  were  9 
(0.9  per  cent.)  in  our  series;  3  were  secondary  to  breast  cancer;  2 
were  secondary  to  rectal  cancer;  4  were  secondary  to  uterine  cancer. 
The  remainder,  991  (99.1  per  cent.),  were  primary  cancers. 

Dil.\tation  of  the  Stomach.  Dilatation  of  the  stomach  was 
present  in  467  instances.  Arranged  according  to  age  and  sex  this 
condition  is  presented  in  the  following  table,  indicating  that  the 
largest  percentage  of  cases  occur  in  males  between  the  fiftieth  and 
seventieth  years  of  life: 

Males.  Females. 

Years.  No.  Per  cent.  No.  Per  cent. 

20  to  30 0  0.0  0  0.0 

30  to  40 3  0.6  1  0.2 

40  to  50 52  11.1  61  13.0 

50  to  60 147  31.2  72  15.4 

60  to  70 89  19.0  31  6.6 

70  to  80 5  1.4  6  1.1 

Total 296  62.9  171  36.3 

Peristaltic  movements  were  observed  in  411  cases. 

Perforation  occurred  in  23  cases  (2.3  per  cent.)  of  our  series. 
Arranged  according  to  age  and  sex  these  cases  may  be  classified 
as  follows: 


Years. 

No. 

Males. 

Per  cent. 

Females. 
No.             Per  cent 

30  to  40     .       .       . 
40  to  50     .       .       . 
50  to  60            .       . 
60  to  70            .       . 
70  to  80     .      .      . 

.      .      .        1 
.      .      .        5 
.      .      .        4 
.      .      .       5 
.      .      .       2 

4  3 
21.7 
17.3 
21.7 

8.6 

Q              0 

2  8.6 

3  13.0 
1                 4.3 
0                   0 

Total        .      . 

.      .      .      17 

73.6 

6               25.9 

Fever.  Of  the  total  number  of  cases,  472  in  all,  in  which  the 
symptoms  were  noted  almost  during  the  entire  course  of  the  disease, 
fever  occurred  in  203  cases  (43  per  cent.).  Of  these  73  ran  a 
temperature  of  between  99°  and  100°,  66  between  100°  and  101°, 
and  45  between  101°  and  102°. 
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No.  of  Per  cent. 

Temperature.  cases.  of  cases. 

99°  to  100° 73  15.4 

100°  to  101° 66  13.7 

101°  to  102° 45  9.5 

102°  to  103° 13           .  2.7 

103°  to  104° 6  1.2 

With  temperature 203  43.0 

Without  temperature 269  57.0 

Of  the  203  cases  in  which  fever  was  present  37  (18.2  per  cent.) 
had  fever  during  the  entire  course  of  the  disease;  52  (25.6  per  cent.) 
developed  fever  during  the  first  six  months  of  the  disease,  while 
151  (74.3  per  cent.)  first  developed  fever  after  the  sixth  month  of 
the  disease.  Fever  is  only  present  therefore  in  about  18  per  cent, 
of  cases  during  the  entire  course  of  the  disease;  but  25  per  cent,  of 
cases  develop  fever  during  the  first  six  months  of  the  disease,  and 
74  per  cent,  of  the  cases  develop  fever  after  six  months,  indicating 
that  fever  is  a  late  manifestation  of  the  disease. 

Ascites  and  Edema  of  the  Extremities.  Ascites  or  edema 
appeared  in  211  (21.1  per  cent.)  of  our  cases.  Ascites  appeared 
alone  without  edema  in  44  cases  (4.4  per  cent.);  edema  appeared 
without  ascites  in  104  cases  (10.4  per  cent.);  edema  and  ascites 
appeared  together  in  63  cases  (6.3  per  cent.).  Of  the  211  cases 
with  ascites  or  edema  but  53  (24.6  per  cent.)  presented  these  signs 
before  the  first  six  months  after  the  first  appearance  of  symptoms, 
while  158  (74.7  per  cent.)  presented  these  signs  after  the  first  six 
months,  indicating  that  both  ascites  and  edema  are  late  manifes- 
tations in  gastric  cancer. 

Jauxdice.  Jaundice  was  presented  in  32  of  our  cases  (3.2  per 
cent.).  It  was  present  as  a  late  manifestation  of  the  disease,  in 
every  instance  appearing  only  after  the  symptoms  of  the  disease 
had  been  present  for  over  sLx  months. 

Metastases.  ]Metastases  were  noted  in  672  (67.2  per  cent.)  of 
our  cases;  of  these: 

255  (37.9  per  cent.)  occurred  in  the  glands. 
222  (33.0  per  cent.)  occurred  in  the  hver. 

54  (  8.0  per  cent.)  occurred  in  the  peritoneum. 

45  (  6.6  per  cent.)  occurred  in  the  pancreas. 

41  (  6.1  per  cent.)  occurred  in  the  intestines. 

14  (  2.0  per  cent.)  occurred  in  the  lung. 

12  (  1.7  per  cent.)  occurred  in  the  spine. 
2(0.3  per  cent.)  occurred  in  the  skin. 

27  (  4.0  per  cent.)  undetermined. 

It  is  evident  that  over  70  per  cent,  of  the  metastases  appeared 
in  the  glands  and  in  the  liver. 

Bowel  Movemexts.  The  bowels  moved  normally  in  67  cases 
(6.7  per  cent.) ;  diarrhea  existed  in  249  cases  (24.9  per  cent.) ;  con- 
stipation existed  in  572  cases  (57.2  per  cent.).  The  bowels  were 
variable,  that  is,  constipation  alternating  ^sith  diarrhea  in  112 
cases  (11.2  per  cent.). 
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Mental  Condition.  Of  the  1000  cases  depression  of  more  or 
less  severe  type  was  noted  in  861  instances  (86.1  per  cent.).  Of 
this  number  actual  melanchoHa  was  observed  in  9  instances  (0.9 
per  cent.).  The  depression  is  usually  noted  early  in  the  disease, 
but  becomes  more  severe  as  the  disease  progresses. 

Operations.  Of  the  entire  number  operation  was  performed  in 
265  instances  (26.6  per  cent.).  Of  this  number  138  (51.8  per  cent.) 
were  exploratory  laparotomies.  Gastro-enterostomies  were  per- 
formed in  98  (36.9  per  cent.);  gastrostomies  in  21  (7.8  per  cent.), 
and  pylorectomies  and  gastrectomies  in  9  (3.3  per  cent.). 

Duration  of  Life  Following  Exploratory  Laparotoivh'.  In 
the  126  of  the  138  cases  we  were  able  to  follow  the  cases  sufficiently 
to  determine  the  duration  of  life  following  the  exploratory  incision. 
It  is  evident  that  death  ensues  within  a  year  in  most  instances,  and 
but  few  cases  are  observed  surviving  over  a  year. 

Males.  Females. 
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40  to  50 
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2 

0 

0 

2 

0 

3 
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6 

0 

1 

1 

50  to  60 

8 

14 

4 

0 

2 

1 

2 

9 

3 

0 

1 

0 

60  to  70 

8 

7 

7 

4 

1 

0 

6 

0 

8 

1 

0 

0 

70  to  80 

.3 

2 

0 

1 

0 

1 

5 

0 

1 

0 

0 

0 

Total     22       26        11  5  5  2  18        15        18  1  2  1 

Duration  of  Life  following  Gastro-enterostomies.  In  7 
of  the  98  cases  the  patients  could  not  be  followed,  and  the  duration 
of  life  of  these  cases  could  not  be  determined.  As  is  evident  from 
the  following  table  the  largest  proportion  of  cases  die  within  one 
year  following  this  operation,  though  a  few  survived  as  much  as 
two  years  and  over: 

Males.  Females. 
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Duration  of  Life  following  GASTRosTO^n'.  As  is  indicated  in 
the  following  table,  most  of  the  cases  die  within  a  year  after  the 
operation  of  gastrostomy. 


Males. 


Females. 
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Duration  of  Life  following  Pylorectomies  and  Gastrec- 
tomies. Of  the  9  cases  operated  on,  but  one  lived  for  eighteen 
months  after  operation. 


Males. 


Females. 
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Position  of  Growth  as  Determined  at  Operation  or 
Autopsy.  The  number  of  cases  observed  were  284.  Of  these  the 
location  of  the  gro^^"th  is  as  follows. 


No. 

In  the  pyloric  area 166 

In  the  cardiac  area 19 

In  the  lesser  curvature 23 

In  the  greater  curvature 12 

In  the  fundus 8 

General  involvement 56 


Per  cent. 
58.4 
6.6 
8.1 
4.2 
2.8 
19.7 


Conclusions.    From  a  careful  study  of  the  1000  cases  of  cancer 
of  the  stomach  the  following  conclusions  may  be  drawn : 
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1.  Of  patients  suffering  with  various  gastric  disturbances,  9.6 
per  cent,  are  affected  vnth  cancer  wliile  but  7.8  fiave  ulcers. 

2.  The  largest  proportion  of  cancers  occur  between  the  fortieth 
and  sixtieth  years  of  age,  while  the  largest  proportion  of  ulcers 
occur  between  the  twentieth  and  fiftieth  years. 

3.  The  greatest  number  of  cases  occur  in  males  (588  males  and 
412  females). 

4.  Of  patients  affected  -udth  gastric  cancer  there  is  an  hereditary 
history  of  cancer  in  .9.4  per  cent. 

5.  A  definite  history  of  trauma  occurs  in  1.9  per  cent,  of  cases. 

6.  Anemia  is  present  in  82  per  cent.;  chronic  endocarditis  in  11 
per  cent.;  arteriosclerosis  in  69  per  cent. 

7.  Seven  per  cent,  give  a  direct  history  of  former  ulcer,  and  only 
in  23  per  cent,  could  the  cancer  have  formed  from  ulcer. 

8.  A  history  of  overindulgence  in  food  or  drink  can  be  obtained 
in  about  half  the  number  of  cases  of  cancer. 

9.  The  greatest  proportion  of  cases  of  cancer  present  an  ana- 
cidity,  that  is,  89  per  cent.;  3  per  cent,  show  a  normal  acidity;  4 
per  cent,  an  hyperacidity,  and  3  per  cent,  a  subacidity.  Lactic  acid 
is  present  in  81  per  cent.;  the  Oppler-Boas  bacilli  in  79  per  cent.; 
sarcinse  in  32  per  cent.;  coffee-ground  contents  in  61  per  cent. 

10.  The  average  duration  of  life  is  less  than  one  year  in  66  per 
cent,  of  all  cases,  between  one  and  two  years  in  22  per  cent.,  and 
over  two  years  in  11  per  cent. 

11.  Periods  of  improvement,  including  gain  in  weight,  are  not 
uncommonly  observed  for  a  short  time  in  cancer  of  the  stomach. 

12.  Latent  cancer  occurs  in  1  per  cent,  of  the  cases. 

13.  Dysphagia  is  present  in  7  per  cent,  of  the  cases  and  pain 
the  most  frequent  of  all  symptoms  in  93  per  cent.  Tender  abdominal 
areas  are  present  in  69  per  cent. 

14.  Anorexia  and  vomiting  are  most  prominent  symptoms,  being 
present  in  89  per  cent,  of  cases. 

15.  Hematemesis  is  present  in  25  per  cent,  of  all  cases  and  melena 
in  19  per  cent.    Occult  blood  appears  in  the  stools  in  92.5  per  cent. 

16.  The  tumor  was  sufficiently  advanced  to  be  palpable  in  72 
per  cent,  of  cases,  but  only  in  30  per  cent,  of  these  cases  within  a 
half  year  of  the  first  appearance  of  symptoms,  while  in  60  per  cent, 
of  cases  this  symptom  was  manifested  after  the  first  six  months. 

17.  Clinically  in  60  per  cent,  of  cases  the  cancer  is  located  at  the 
pyloric  area,  in  7  per  cent,  at  the  cardiac  area,  and  in  30  per  cent, 
there  is  a  general  involvement. 

18.  Ninety-nine  per  cent,  of  the  gastric  cancers  are  primary  and 
but  1  per  cent,  represent  secondary  growths. 

19.  Dilatation  of  the  stomach  occurs  in  47  per  cent,  of  cases. 

20.  Perforation  occurs  in  2  {)er  cent.,  and  fever  in  43  ])er  cent.; 
ascites  and  edema  in  21  jxt  cent.;  jaundice  in  .3  per  cent.,  and 
metastases  are  present  in  67  per  cent. 
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21.  Operation  was  performed  in  28  per  cent,  of  cases;  in  52  per 
cent,  of  these  there  were  exploratory  laporatomies;  in  37  per  cent, 
gastro-enterostomies;  in  8  per  cent,  gastrostomies,  and  in  3  per 
cent,  pylorectomies  and  gastrectomies.  In  but  a  small  proportion 
of  cases  did  the  patients  survive  over  a  year  after  operation. 

22.  As  determined  by  operation  or  autopsy  the  location  of  the 
growth  was  as  follows:  in  59  per  cent,  there  was  pyloric  involve- 
ment; in  8  per  cent,  cardiac  involvement;  in  8  per  cent,  involvement 
of  the  lesser  curvature;  in  4  per  cent,  of  the  greater  curvature;  in 
2  per  cent,  of  the  fundus,  and  in  19  per  cent,  there  was  a  general 
involvement. 

The  early  diagnosis  of  cancer  of  the  stomach  is  usually  quite 
difficult,  for  the  most  important  symptoms  may  be  absent  even 
though  the  growth  may  have  already  assumed  considerable  pro- 
portions. 

The  most  important  sign  of  this  disease,  the  presence  of  a  pal- 
pable tumor,  is  observed  in  72  per  cent,  of  cases,  and  yet  in  (30  per 
cent,  of  cases  it  makes  its  appearance  six  months  after  the  first 
appearance  of  symptoms,  and  it  cannot  therefore  be  relied  upon  as 
an  early  sign  of  the  disease. 

The  absence  of  free  hydrochloric  acid  is  a  frequent  sign,  as  it  is 
present  in  89  per  cent,  of  cases,  and  yet  the  condition  is  so  frequent 
in  other  conditions  that  it  loses  much  of  its  value. 

Signs  of  pyloric  obstruction  with  consequent  dilatation  are  noted 
at  times,  and  when  present  early  are  of  the  greatest  diagnostic 
importance.  According  to  my  experience  one  of  the  most  constant 
signs  as  an  early  manifestation  of  the  disease  is  the  presence  of 
occult  blood  in  the  stools.  It  was  present  in  92.5  per  cent,  of  our 
cases.  The  continued  occurrence  of  this  sign  whenever  there  is  a 
suspicion  of  cancer  points  rather  certainly  to  the  presence  of  this 
disease. 

A  history  of  some  previous  digestive  trouble  was  observed  in  232 
cases  (23  per  cent.).  Of  these  109  had  slight  attacks  of  indigestion 
for  a  period  of  five  years  or  more  preceding  the  present  gastric 
disease,  while  25  had  slight  attacks  during  the  last  five  years  pre- 
ceding the  present  disease.  Of  the  remaining  123  cases,  23  had 
chronic  indigestion  more  or  less  all  of  their  lives,  of  which  29  had 
chronic  indigestion  mainly  during  the  last  years  preceding  the 
present  illness. 

Seventy-three  cases  gave  a  definite  history  of  former  gastric 
ulcer.  It  is  therefore  evident  that  in  the  1000  cases  but  23  per 
cent,  presented  a  history  of  any  previous  digestive  disturbance 
whatever  even  in  the  slightest  degree,  and  that  but  7.3  per  cent, 
gave  a  direct  history  of  ulcer.  If  therefore  all  of  the  former  diges- 
tive disturbances  be  considered  as  due  to  ulcer  the  formation  of 
gastric  cancer  from  ulcer  could  not  have  taken  place  in  more  than 
23  per  cent.;  if  all  of  the  cases  with  slight  digestive  disturbances 
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be  disregarded  in  our  series  this  percentage  is  reduced  even  to  12.3 
per  cent.  I  therefore  beheve  that  from  a  study  of  my  o^^-n  cases 
from  a  cHnical  point  of  view,  as  well  as  from  the  pathological 
studies  of  Aschoff,  that  the  figures  of  ^Yilson  and  MacCarty  (71 
per  cent.),  so  often  referred  to,  are  far  too  high,  and  that  while  I 
am  convinced  that  gastric  ulcers  are  at  times  transformed  into 
malignant  growi:hs,  I  do  not  believe  that  this  change  takes  place 
in  more  than  23  per  cent,  of  cases,  and  possibly  is  not  even  so  large 
a  proportion. 

Of  the  entire  number  of  my  cases,  operations  were  performed  in 
266  instances  (26.6  per  cent.).  Of  these  138  (51.8  per  cent.)  were 
exploratory  operations.  Gastro-enterostomies  were  performed  in 
98  (36.9  per  cent.);  gastrostomies  in  25  (7.8  per  cent.),  and  pylorec- 
tomies  and  gastrectomies  in  9  (3.3  per  cent.).  Of  these  there  is  not 
one  patient  living.  It  is  therefore  evident  that  the  early  diagnosis 
of  cancer  of  the  stomach  is  still  fraught  with  difficulty,  and  that 
until  more  certain  methods  are  available  exploratory  incisions 
should  be  urged  upon  all  persons  over  forty  years  of  age  having 
gastric  symptoms,  which  are  not  relieved  after  a  few  weeks'  treat- 
ment, especially  is  this  the  case  if  there  be  some  loss  of  flesh,  an 
absence  of  free  hydrochloric  acid  in  the  gastric  contents,  and  occult 
blood  in  the  stools.  Even  under  these  conditions  many  cases  will 
be  operated  on  too  late,  for  there  can  be  no  question  but  that 
gastric  cancer  may  be  present  for  some  time  and  may  assume  con- 
siderable proportions  even  before  marked  symptoms  of  indigestion 
are  manifested.  Inasmuch  as  in  a  certain  proportion  of  cases 
gastric  ulcers  become  cancerous,  it  is  well  in  all  oj)erations  for 
gastric  ulcers  to  consider  the  advisability  of  performing  excision 
or  partial  gastrectomy  to  prevent  any  possibility  of  the  transition 
of  ulcer  into  cancer. 


SOME  CLINICAL  ASPECTS  OF  GASTRIC  HEMORRHAGE.' 
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ASSOCIATE  PROFESSOR  OF  MEDICINE,   UNIVERSITY  OF  PITTSBURGH;  PHYSICIAN  TO  THE 
COLUMBIA    AND    THE    MERCY    HOSPITALS. 

In  November,  19(H),  1  had  a  patient,  a  woniMii,  aged  thirty-eight 
years,  in  whose  case  I  had  made  a  diagnosis  of  acute  gastric  ulcer. 
This  patient,  about  sixteen  months  previously,  had  been  operatt'd 
on,  while  under  my  care,  for  supposed  gall-stones.  At  the  operation 
no  gall-stones  were  found,  l)ut  a  dense  adhesion  held  the  fundus  of 
the  gall-bladder  to  the  lower  pole  of  a  movable  right  kidney.     The 

'  Read  before  the  American  Gastro-enterologioal  Association,  annii.il  meeting 
held  at  Atlantic  City.  June  22,  1914. 


liciity:  clinical  aspects  of  gastric  hemorehage      681 

gall-bladder  was  drained.  The  stomach  was  carefully  examined  for 
ulcer,  but  evidence  of  such  a  lesion  could  not  be  found.  When  at 
the  above-mentioned  date  the  diagnosis  of  gastric  ulcer  was  made 
it  Avas  with  some  misgivings,  even  though  all  of  the  cardinal  symp- 
toms excepting  hemorrhage  were  present.  At  that  time  routine 
tests  for  occult  blood  were  not  being  made,  neither  had  the  Einhorn 
silk-string  test  yet  been  suggested.  However  the  hunger  pains  at 
a  definite  time,  the  hyperchlorhydria,  the  nausea  and  vomiting,  and 
the  localized  tenderness  were  so  definitely  and  obstinately  present 
that  I  at  once  withheld  all  food  by  mouth  and  instituted  rectal  feed- 
ing. After  three  days  of  rectal  feeding  the  patient  had  a  slight 
hemorrhage  from  the  stomach.  This  was  November  10,  1906.  On 
the  following  day  she  had  a  frank  and  profuse  hemorrhage,  and 
blood  was  found  in  large  amount  in  the  stool.  The  usual  treatment 
for  gastric  hemorrhage  w'as  undertaken.  At  the  end  of  a  week  of 
unsuccessful  effort  a  surgeon  was  called  in  consultation  and  a  pos- 
terior gastro-enterostomy  was  advised  on  account  of  the  continu- 
ance of  hemorrhages  after  one  week  of  unsuccessful  medical  treat- 
ment. At  the  operation  the  base  of  a  large  ulcer  was  found  on  the 
gastric  side  of  the  pyloric  ring.  After  the  operation  the  hemor- 
rhage ceased  and  the  patient  made  a  slow  but  satisfactory  recovery. 
This  was  the  first  and  only  operation  for  hemorrhage  I  have  had 
done  in  over  500  patients  having  gastric  or  duodenal  ulcer  and  in 
over  loO  patients  having  gastric  carcinoma. 

The  striking  feature  of  the  case  was  the  sudden,  profuse,  and 
obstinate  hemorrhage  from  the  stomach  soon  after  discontinuing 
food  by  mouth.  The  patient  had  been  upon  a  modified  rest  treat- 
ment with  rather  forced  feeding,  as  it  was  supposed,  on  account  of 
certain  marked  nervous  symptoms,  and  from  the  fact  that  the 
stomach  had  been  seen  and  handled  just  fifteen  months  previously 
and  no  ulcer  was  found,  that  it  was  a  case  of  simple  hyperchlorhydria. 

In  the  past  ten  years,  or  since  the  experience  narrated,  1  have 
seen  at  least  six  cases  of  gastric  or  duodenal  ulcer  when  sudden 
marked  and  alarming  hemorrhages  occurred  immediately  upon 
withholding  food  by  the  mouth.  I  have  also  noticed  this  in  a  few 
cases  of  gastric  carcinoma.  One  of  the  gastric  ulcer  cases,  of  which 
I  shall  speak  later,  proved  fatal.  This  was  the  only  fatal  hemor- 
rhage in  500  cases  of  gastric  or  duodenal  ulcer.  It  has  occurred  to 
me  in  the  past  few  years  that  there  is  a  definite  sequence  of  events 
which  may  well  be  considered  in  the  relation  of  cause  and  effect  when 
a  frank  hematemesis  or  melena  occurs,  after  the  sudden  withholding 
of  food  in  the  treatment  of  ulcer.  It  is  the  i)urpose  in  this  paper, 
therefore,  to  refer  more  particularly  to  the  clinical  aspects  of  hem- 
orrhage due  to  benign  or  malignant  ulceration  in  the  stomach  or 
duodenum  and  to  venture  a  few  conclusions  as  to  diagnosis  and 
treatment.  Hemorrhage  from  causes  other  than  ulceration  will  not 
be  considered  now. 
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The  frequency  of  hemorrhage  in  gastric  or  duodenal  ulcer  must 
necessarily  be  an  open  question.  Statistics  differ  widely.  The 
extremes  are  21  per  cent.,  reported  by  Lebert,  and  81  per  cent, 
reported  by  Joslyn.  It  is  gratifying  to  see  that  among  the  mem- 
bers of  this  association  there  is  a  greater  unanimity.  Stockton 
estimates  about  33  per  cent.,  and  Friedenwald  reports  in  1000  cases, 
hematemesis  22.8  per  cent,  and  melena  51.5  per  cent. 

Upon  due  consideration  one  can  easily  see  that  the  frequency  of 
hemorrhage  in  ulcer  is  a  question  which  does  not  lend  itself  to 
unquestioned  statistical  information.  It  would  be  almost  incon- 
ceivable that  an  ulcer  in  any  portion  of  the  gastro-intestinal  canal 
could  pass  through  the  various  pathological  stages  without  con- 
taminating to  a  greater  or  less  degree  the  stomach  contents  or  the 
feces  with  blood  at  some  time  or  other.  Boas  has  long  been  em- 
phasizing this  point,  and  in  an  article  in  the  Deutsche  medizinische 
Wochenschrift,  May  28,  1914,  again  calls  our  attention  to  it.  It 
would  be  better  to  report  that  blood  has  been  observed  by  the  phy- 
sician in  charge  in  so  many  cases,  and  that  blood  has  been  reported 
to  have  been  seen  by  the  patient  or  nurse  in  so  many  cases.  Even 
then  the  statistics  cannot  be  of  much  value,  for  the  reports  from 
patients  are  frequently  unreliable,  and  even  those  of  physicians  and 
nurses  may  not  always  be  depended  upon.  Unless  a  chemical  or 
microscopic  test  is  made,  one  can  easily  be  deceived  by  naked-eye 
appearances.  In  my  own  cases  blood  was  either  seen  or  reported 
to  have  been  seen  or  found  chemically  in  about  43  per  cent.  I  am 
quite  sure  it  was  evident  at  some  time  or  other  in  the  remaining  57 
per  cent.,  but  was  not  observed  or  detected.  The  43  per  cent, 
includes  all  patients  who  have  had  blood  in  the  gastric  contents  or 
stool,  either  seen  by  the  physician  or  patient  or  a  competent  observer, 
or  detected  by  tests  for  occult  blood  or  by  the  Einhorn  string.  Var- 
ious tabulations  show  rather  interesting  results.  Of  440  patients, 
316  were  gastric  and  only  114  duodenal.  The  reason  for  the  com- 
paratively small  number  of  duodenal  ulcers  is  that  we  insisted  upon 
rather  more  definite  information  before  making  a  diagnosis  of 
duodena]  ulcer.  When  an  ulcer  was  suspected,  but  could  not  be 
definitely  located,  it  was  called  gastric.  Of  the  gastric  ulcer  104 
were  mah's  and  212  females.  Of  the  duodenal  71  were  males  and 
only  43  females.  Melena  was  observed  about  three  times  more 
frequently  in  duodenal  than  in  gastric  ulcer.  Of  87  patients  having 
the  string  test,  43  were  ])ositive.  A  i)hysieian  in  general  practice 
who  recognizes  but  fi-w  cases  of  gastric  ulcer  because  lie  si^ldoin  makes 
the  diagnosis  without  the  presence  of  microscopic  blood  may  report 
a  much  higher  percentage  of  hemorrhages  than  one  in  special  or 
consultation  practice.  There  is  no  doubt  that  many  cases  of 
gastric  or  duodenal  ulcer  are  recognized  by  the  consultant  and 
specialist  and  treated  as  such  only  after  the  acute  condition  has  sub- 
sided.    The  symptoms  which  the  patient  presents,  therefore,  are 
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due  to  the  damage  resulting  from  the  previous  acute  ulceration. 
This  damage,  as  is  well  known,  may  be  of  the  nature  of  extensive 
scar  tissue,  of  adhesions,  and  of  chronic  localized  peritonitis,  as  well 
as  of  altered  gastric  and  intestinal  secretion  and  motility  and  also  of 
certain  well-marked  neuroses.  It  is  very  evident  unless  the  initial 
lesion,  that  is  the  acute  ulceration,  is  definitely  recognized  and  dif- 
ferentiated from  the  end-results  of  the  ulceration,  much  well-meant 
treatment  will  be  misdirected  and  of  no  benefit  to  the  patient. 

Gastric        Per  Gastric         Per  Duodenal     Per 

ulcer.        cent.  cancer.       cent.  ulcer.        cent. 

Number  of  cases,  588     ..      .  332  135  121 

Male 109  33  93  69  75            62 

Female 223  67  42  31  46            38 

E\ndenee  of  blood—  147  44  61  45  49            40 

Male 57  52  41  44  26            35 

Female 90  40  20  48  23            50 

Historj'  of — 

Hematemesis      ....  60  ...  15  ...  11 

Melena 23  8  ...  11 

Observed — 

Hematemesis      ....  24  .    .  15  ...  6 

Melena 1  ..  1  ...  0 

Test  meal,  blood — 

Positive 66  57  32  61  20            35 

Negative 49  43  20  39  37            65 

String  stain — 

Positive 42  68  9  75  21            55 

Negative 20  32  3  25  17            45 

Stool,  occult  blood — 

Positive 18  56  12  57  7            37 

Negative 14  44  9  43  12            63 

The  Einhorn  string  test  is  a  helpful  aid  in  determining  the  pres- 
ence of  an  acute  ulcer  or  an  acute  exacerbation  of  a  chronic  ulcer. 
It  appears  that  the  negative  findings  of  a  string  are  more  reliable 
than  the  positive.  A  positive  string  is  only  an  evidence  that  blood 
has  stained  the  string.  This  blood  may  have  come  from  any  break 
in  the  continuity  of  the  mucous  membranes,  minute  or  extensive. 
To  conclude  that  an  ulcer  is  present  when  a  string  is  positive  is 
unwarranted.  I  have  seen  this  demonstrated  in  the  operating  room 
a  number  of  times.  On  the  other  hand  a  negative  string  test  does 
not  prove  that  an  old  or  even  a  recently  healed  ulcer  with  all  the 
consequent  damage  is  not  present.  I  have  seen  a  number  of  cases 
operated  for  ulcer  which  had  presented  a  negative  string,  and  yet  a 
large  granulated,  apparently  healed  ulcer  was  found  in  the  excised 
pylorus.  The  test  for  occult  blood  in  the  stomach  contents  or  in 
the  feces  is  also  a  valuable  aid,  but  it  is  even  more  difficult  to  inter- 
pret than  the  Einhorn  string  test.  Unless  one  examines  the  mouth 
carefully,  uses  the  proctoscope  routinely,  and  supervises  the  diet 
definitely  it  is  absolutely  impossible  to  make  a  correct  interpretation 
of  the  finding  of  occult  blood.  For  some  time  past  I  have  attempted 
to  differentiate  between  a  benign  ulcer  of  the  stomach  and  duo- 
denum and  ulceration  due  to  malignancy  by  certain  definite  vari- 
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ations  in  the  string  test  and  in  the  test  for  occnlt  blood.  It  seemed 
to  me  that  a  blood-stain  which  extended  along  the  string  some  dis- 
tance, say  two,  three,  or  four  inches,  in  an  irregular  degree  of  inten- 
sity, frequently  mingling  with  the  bile  stain,  was  very  likely  to  be 
the  evidence  of  malignancy,  while  a  very  definite  stain,  of  say,  a  half- 
inch  of  string,  with  an  otherwise  clean  or  unstained  string,  was  very 
likely  to  be  the  evidence  of  a  simple  benign  ulcer.  I  also  thought 
the  continuous  finding,  day  after  day,  of  occult  blood  in  the  stool  or 
the  stomach  contents  was  a  rather  definite  evidence  pointing  to 
malignancy.  But  in  the  operating  room  and  from  the  reports  from 
the  pathological  department  I  have  been  completely  disillusionized 
and  therefore  no  longer  attempt  to  differentiate  with  these  tests. 

Leaving  these  rather  fragmentary  remarks  on  the  frequency  and 
significance  of  the  presence  of  blood  in  ulceration  I  return  to  the 
original  theme,  namely,  the  relation  of  a  frank  hemorrhage  to  the 
sudden  withholding  of  food  from  the  stomach.  I  am  sure  from  the 
number  of  times  I  have  noticed  this  in  the  care  of  patients  having 
ulcer  or  carcinoma  that  it  is  more  than  a  mere  coincidence.  I  there- 
fore think  it  needs  interpretation  and  that  a  proper  interpretation 
may  be  of  assistance  in  determining  the  safe  course  of  treatment  of 
these  cases. 

My  interpretation  of  this  phenomenon  must  unfortunately  be 
based  in  part  on  theory.  The  cause  of  ulceration  of  the  stomach  is 
not  known.  The  theory  most  accepted  is  probably  lowered  general 
vitality,  localized  traumatism,  and  increased  or  changed  secretions 
as  the  chain  of  events  which  leads  to  the  formation  and  continuation 
of  an  ulcer.  All  other  theories  advanced,  whether  that  of  arterio- 
sclerosis, of  embolism,  or  of  infection,  seem  to  depend  upon  the  pres- 
ence of  one  or  more  of  these  three  conditions  to  insure  the  develop- 
ment of  a  true  peptic  ulcer.  Hydrochloric  acid  is  an  irritant  to  all 
tissues  except  the  normal  mucous  membrane  of  the  stomach.  When 
the  mucous  membrane  of  the  stomach  sufiers  an  injury,  hyilrochloric 
acid  immediately  becomes  an  irritant  even  there.  Albumint)us 
foods  combine  with  hydrochloric  acid  and  prevent  the  corrosive 
action  upon  an  ulcer.  Other  foods,  such  as  fats,  seem  to  protect  the 
ulcer  from  the  acid.  It  would  seem  reasonable,  therefore,  to  con- 
clude that  the  sudden  withholding  of  certain  foods  from  the  ulcer- 
ated stomach  would  incTease  the  irritating  action  of  h\(lrochloric 
acid  and  further  the  ulceration;  and  this  I  think  will  exi)lain  tlie 
occurrence  of  the  frank  hemorrhages  in  the  cases  to  which  I  refer. 
If  this  is  a  correct  inference  our  nu'thods  of  treatnuMit  of  gastric  and 
duodenal  ulcer  in  the  acute  stage  should  be  changed  accordingly. 
In  January,  1904,  Lenhartz  rejiorted  a  treatment  which  has  since 
gone  by  his  name.  It  has  since  tiien  occasionally  been  referred  to 
enthusiastically.  The  principles  upon  which  this  treatment  was 
based  were  these: 
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1.  It  jiermitted  the  opjiortuiiity  of  furnisliintj  hiiihly  nourishing 
food  of  ahiiost  siiffici(Mit  caloric  vahie  at  a  time  when  the  l)o(ly  was 
below  par  and  specially  needed  to  l)e  lirought  up  to  a  higher  efficiency 

2.  On  account  of  the  small  amount  of  food  given  at  each  feeding 
it  prevented  distention  of  the  stomach. 

3.  It  prevented  the  action  of  the  excessive  hydrochloric  acid  u])on 
the  raw  ulcerating  surface  by  combining  it  with  a  food  albumin. 

This  treatment  never  appealed  to  me  as  worthy  of  general  appli- 
cation, because  it  has  always  seemed  that  the  short  period  of  five  or 
eight  days  of  rest  to  the  stomach,  which  is  usually  all  the  time  neces- 
sary to  start  healthy  granulation,  could  produce  very  little  harm  so 
far  as  lowered  vitality  is  concerned.  On  the  other  hand  the  advan- 
tage of  prompt  healing  with  as  little  damage  to  the  tissues  as  pos- 
sible is  so  great  that  one  would  hesitate  to  abandon  the  time-honored 
principle  of  complete  rest  of  the  part  affected.  However,  since  my 
results  with  the  cases  referred  to  were  so  disastrous  I  am  experienc- 
ing a  change  of  view  so  far  as  the  third  principle  of  the  Lenhartz 
treatmeijt  is  concerned.  This  change  of  view  is  not  so  much  be- 
cause of  the  better  or  more  prompt  final  results  but  because  of  the 
possibility  of  avoiding  dangerous  hemorrhage  and  j^ossible  perfora- 
tion.    I  report  a  case  which  will  illustrate  this  i)oint: 

In  May,  1912, 1  saw  a  patient,  aged  forty-three  years,  who  gave  a 
definite  history  of  chronic  gastric  ulcer.  He  had  had  a  frank  gastric 
hemorrhage  three  months  previously.  When  I  first  saw  him  he 
had  slight  pains  in  the  epigastrium,  some  pyrosis,  felt  weak  and 
nervous,  and  was  sleepless.  He  was  thin  and  emaciated.  He  had 
dieted  closely  and  starved  himself.  A  gastric  analysis  showed  free 
HCl  72,  combined  10,  and  total  92;  no  blood  or  mucus.  The  string 
test  was  negative.  It  was  concluded  that  the  ulcer  was  healed  and 
that  his  anxiety  over  the  return  of  a  hemorrhage  i)ro(luccd  most  of 
his  symptoms.  He  was  placed  upon  a  diet,  suitable  to  his  condi- 
tion, of  a  high  caloric  value,  and  also  given  alkalies,  nitrate  of  silver, 
and  bromides.  In  a  short  time  he  gained  twenty  pounds  in  weight  and 
was  up  to  his  usually  efficiency.  For  two  years  he  did  an  enormous 
amount  of  work  in  founding  and  organizing  a  research  department 
in  a  university.  In  January,  1914,  he  returned  with  his  former 
symptoms.  At  this  time  the  gastric  analysis  revealed  the  same 
condition  as  before,  a  hyperchlorhydria,  but  he  had  a  definitely 
positive  string  test.  It  was  concluded  he  had  a  return  of  ulcer  of 
the  stomach.  P'ood  was  immediately  withheld  from  the  mouth, 
bismuth  subcarbonate  in  large  doses  was  administered,  and  glucose 
solution,  56  gm.  to  the  liter,  was  given  per  rectum.  Within  two 
days  he  had  severe  epigastric  pain,  followed  with  a  ])rofuse  hemor- 
rhage from  the  stomach  and  with  the  api)earance  of  blood  in  the 
stool.  He  also  gradually  developed  the  symptoms  of  marked  acid- 
osis. These  hemorrhages  continued  from  time  to  time  regardless 
of  treatment,  and  in  eighteen  days  the  patient  died.     At  the  autopsy 
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a  large  indurated  ulcer  was  found  in  the  lesser  curvature  near  the 
pylorus.  The  omentum  was  adherent  opposite  the  base  of  the  ulcer 
and  two  distinct  vessels  plugged  with  a  small  thrombus,  three- 
eighths  inch  apart,  were  plainly  visible.  This  can  be  seen  in  the 
accompanying  sketch. 


r 


^-'^-^^  vT:^;^>^^'^ 


Indurated  ulcer  in  the  lesser  curvature  near  the  pylorus. 


The  pyloric  ring  was  contracted  with  the  scar  of  an  old  ulcer. 
Both  ulcers  were  benign  as  reported  by  the  pathological  department 
of  the  Mercy  Hospital.  The  futility  of  any  treatment  but  imme- 
diate surgical  interference  was  plainly  evident.  This  was  not  done 
at  once  because  of  the  profound  shock  and  acidosis,  and  could  not 
be  done  subsequently  because  of  the  repeated  profuse  hemorrhages. 
This  was  the  first  and  only  patient  of  the  series  upon  which  these 
clinical  observations  are  based  who  died  from  hemorrhage  due  to 
benign  ulcer.  A  number  of  consultations  were  held  with  my  medi- 
cal and  surgical  colleagues  of  Pittsburgh  as  well  as  with  men  from 
distant  cities.  The  questions  always  arose,  Shall  this  i)atient  con- 
tinue with  complete  rest  of  the  organ  affected  or  shall  he  have  feed- 
ing by  mouth?  or  shall  the  abdomen  b(>  ojKMied  and  the  stomach 
and  duodenum  explored?  'J'lie  last  (piestion  was  invariably  and 
emphatically  answered  negatively  by  the  surgeons.  The  other  two, 
resting  or  feeding,  were  not  so  harmoniously  agreed  upon  by  the 
sultitig  internists.     This  brings  to  our  consideration  the  treatment 
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for  hemorrhage  due  to  benign  ulceration.  In  a  paper  by  Deaver^ 
the  following  assertion  is  made  referring  to  gastric  erosion:  "My 
belief  in  the  necessity  of  the  operation  in  this  class  of  cases  has  been 
consiserably  undermined  by  the  good  results  of  medical  treatment." 
Referring  to  acute  peptic  ulcer,  "If  appropriate  measures  are  taken 
the  hemorrhage  is  rarely  dangerous  and  seldom  repeated."  Of 
chronic  benign  ulcer,  "There  are  groups  of  cases  to  which  operation 
for  hemorrhage  should  be  confined."  This  comes  with  all  the 
greater  emphasis  as  it  is  the  conclusion  of  a  man  who  is  skilful  with 
the  knife  and  one  whose  papers  usually  bristle  with  statements 
attempting  to  show  the  culpability  of  the  internist  for  "keeping" 
undoubted  surgical  patients  under  medical  treatment.  When  sur- 
gical interference  is  excluded  what  shall  be  the  measures  adapted  to 
meet  so  alarming  and  apparently  grave  condition?  While  I  am 
thoroughly  convinced  that  it  is  a  mistake  suddenly  to  withhold  all 
food  by  the  mouth  in  the  treatment  of  ulcer,  especially  when  there 
is  a  decided  hyperchlorhydria,  it  seems  to  me  when  a  frank  hemor- 
rhage is  evident  all  food  should  be  discontinued  at  once  and  for  two 
to  four  days.  The  alkaline  blood  of  itself  protects  the  ulcer  as  well 
or  better  than  food  can,  and  a  stomach  without  food  will  have  less 
peristalsis  than  one  with  food.  The  formation  of  a  thrombus  suffi- 
cient to  plug  a  bleeding  vessel  requires  as  nearly  absolute  rest  as 
possible.  This  is  a  surgical  principle  which  cannot  be  violated  by 
any  procedure  based  upon  doubtful  physiological  and  chemical 
theories.  Absolute  rest  is  essential:  it  must  be  rest  of  body,  of 
mind,  and  as  nearly  as  possible  rest  of  the  stomach.  Opiates  will 
be  necessary,  an  ice-bag  on  the  epigastrium,  and  by  the  ]\lurphy 
method,  glucose  solution  should  be  given  per  rectum.  If  this  is 
impossible  it  should  be  given  subcutaneously.  If  the  diagnosis  of  a 
chronic  ulcer  has  been  made  and  the  hemorrhage  has  been  of  the 
severe  type,  surgical  interference  should  be  seriously  considered  after 
the  patient  has  recovered  from  the  shock  of  the  first  hemorrhage. 

The  following  conclusions  might  be  offered  upon  the  fragmentary 
experiences  recorded : 

1.  The  statistics  of  hemorrhage  from  the  stomach  whether  of 
hematemesis  or  melena,  or  as  revealed  by  occult  blood-tests,  or  by 
string  tests,  are  of  very  little  value. 

2.  In  the  treatment  of  acute  peptic  ulcer,  or  acute  exacerbation 
of  chronic  ulcer,  especially  when  accompanied  with  hyperchlor- 
hydria, food  should  not  be  held  from  the  stomach  at  once. 

8.  Surgical  treatment  for  gastric  hemorrhage  has  a  very  limited 
but  definite  field. 

'  Surgery,  Gynecology,  and  Obstetrics.  March,  1914. 
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LABORATORY   DIAGNOSIS    IN    THE    EARLY    STAGES    OF 
CONGENITAL    SYPHILIS. 

By  Clifford  G.  Grulee,  A.M.,  M.D., 

CHICAGO,   ILLINOIS. 

In  some  recent  work  which  I  have  been  doino;  it  has  occurred 
to  me  that  many  cases  of  latent  congenital  syphilis  have  been 
overlooked.  This  has  occurred,  it  has  seemed,  because  of  the  general 
tendency  of  most  physicians  to  regard  a  positive  or  negative 
Wassermann  as  of  far  greater  importance  than  any  physical  findings. 
Those  most  familiar  with  the  Wassermann  reaction  are  least  likely 
to  take  this  exaggerated  view  of  its  usefulncfis.  The  above  state- 
ments probably  apply  more  to  the  first  few  weeks  of  life  than  to  any 
other  period.  It  seems  to  me  to  be  of  use,  therefore,  to  examine 
carefully  into  the  various  laboratory  methods  which  may  be  used 
to  further  our  knowledge  before  the  appearance  of  such  actixe 
symptoms  as  will  make  all  such  tests  unnecessary. 

It  should  be  said  in  starting  that  either  clinicians  have  gone  very 
far  astray  in  their  judgment  of  what  constitutes  congenital  syphilis 
in  this  period  or  else  the  laboratory  tests  are  to  a  certain  extent  very 
misleading.  HietscheP  says:  "These  children  before  the  outbreak 
of  an  exanthem  neither  clinically,  serologically,  nor  cytologically 
show  the  slightest  sign  of  a  lues."  By  most  French  clinicians  the 
presence  of  an  enlarged  spleen  is  regarded  as  most  suggestive  of 
luetic  taint  at  this  period,  and  when  this  is  combined  with  a  history 
of  syphilis  in  the  parents  and  the  presence  of  epitrochlear  glands 
one  may  feel  a  strong  suspicion  at  least  that  a  luetic  condition 
exists. 

The  following  body  fluids  are  frequently  examined  with  an  idea 
to  ascertaining  the  nature-  of  a  tlisturbance  in  the  earl\-  weeks 
of  life: 

Trine. 
Blood. 
('erebrosi)inal  fiuid. 

Trine.  There  is  \-ery  little  of  diagnostic  \alue  to  be  found  in  the 
urine  of  a  luetic  infant.  While  it  is  true  that  in  many  of  the.se  ca.ses 
at  autopsy  a  chronic  inflaunnatory  condition  of  the  kidney  is  to  be 
found,  still,  as  a  rule,  this  (lo(>s  not  show  clinically.  At  best  the 
clinical  findings  in  a  case  of  nephritis  at  this  age  would  be  confusing, 
especially  in  the  first  days  of  life  when  albuminuria  from  other  cause 
is  comi)arativeiy  frecpicnt. 

Blood.  Routine  examination  of  the  blood  shows  conditions  that 
vary  markedly  in  tln'  first  few  weeks  of  life,  and  esjn'cially  the  first 

»  Mc<l.  Klinik,  I'.Kl'.t.  v,  (mS. 
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few  (lays.  This  sliould  make  us  skei)tical  about  iuterprotinfji;  findings 
at  this  time  whieh  woukl  seem  to  point  to  syphihs.  Lymphocytosis, 
or  rather  the  predominance  of  mononuclear  lymphocytes,  is  a  normal 
findino;  at  this  age,  and  the  variation  of  5  per  cent,  or  even  10  one 
way  or  the  other  is  of  sufficient  frequency  in  cases  other  than  syphil- 
itic to  be  of  little  value  from  a  diagnostic  stand-point.  The  number 
of  leukocytes  is  so  variable  that  any  decrease  or  increase  within 
the  limits  which  would  be  expected  in  congenital  syphilis  makes 
comparatively  little  difference  in  differentiating  the  condition. 

We  come  now  to  the  question  of  the  value  of  the  Wassermann 
reaction  in  these  cases.  It  seems  to  be  a  well-established  fact  that 
in  over  90  per  cent,  of  clinically  certain  cases  of  congenital  syphilis 
the  Wassermann  reaction  is  positive.  This,  however,  tells  us  little. 
We  know  so  little  about  the  true  reason  for  the  appearance  of  the 
Wassermann  reaction  that  the  interpretation  of  such  a  finding  is  not 
as  evident  as  it  may  appear.  One  would  think  that  if  all  cases  of 
congenital  syphilis  positive  clinically  give  a  positive  Wassermann 
reaction,  that  then  all  cases  of  congenital  syphilis  should  do  the 
same;  and  while  this  may  be  true  to  a  greater  or  less  extent,  still 
the  occurrence  of  a  florid  syphilis  probably  means  the  presence  in 
the  blood  of  those  bodies  which  are  most  likely  to  produce  a  positive 
Wassermann.  The  absence  of  such  bodies  from  the  blood,  so  far 
as  our  present  knowledge  goes,  does  not  by  any  means  exclude  the 
presence  of  an  active  syphilis.  The  findings  of  liietschel-  and  of  Leder- 
mann''  prove  the  usefulness  of  the  Wassermann  in  cases  of  congenital 
syphilis.  They  do  not  account  for  such  conditions,  however,  as 
are  recorded  by  Halberstadter,  E.  Midler,  and  Reiche^  in  scarlet 
fever  where  temporarily  at  least  a  positive  Wassermann  reaction 
was  obtained  in  five  of  ten  cases,  nor  in  another  of  their  cases  where 
syphilis  de\eloped  after  a  negative  Wassermann  had  been  obtained. 
Xor  do  they  account  for  such  cases  as  those  of  Cassoute,^  who 
obtained  different  reactions  in  twins,  nor  of  Niemann,"  who  gives 
the  account  of  a  peculiar  form  of  disease  as  yet  not  classified  in 
which  the  Wassermann  reaction  was  distinctly  positive.  We  may 
say  from  this,  therefore,  that  while  in  the  active  stages  of  the  dis- 
ease a  positive  Wassermann  is  of  distinct  value,  the  negative  is  of 
comparativel\-  little,  since  many  cases  of  syphilis  unquestionably 
exist  in  which  the  blood  gives  no  positive  Wassermann  reaction. 
But  even  a  positive  Wassermann  reaction  may  go  astray,  as  in  the 
case  reported  by  Niemann.  It  would  be  well  now  to  look  into  the 
condition  of  affairs  as  they  exist  in  the  newborn  infant  and  in  the 
first  few  weeks  of  life.  INIost  (yerman  authorities  have  satisfied 
themselves  with  the  statement  that  sufficient  data  is  not  present  to 

^  Loc.  cit. 

'  Arch.  f.  Derm.  u.  Syph..  1911,  cvi,  32.^. 

*  Berl.  klin.  Wooh.,  190N,  xlv,  1917. 

f  Bull,  de  la  Soc.  dc  Fed.  de  Paris.  191.3,  xv,  179. 

6  Jahrb.  f.  Kinderheilk,  1914,  ixxix,  1. 
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draw  any  positive  conclusions  as  to  the  value  of  the  Wassermann 
reaction  at  this  stage.  The  subject,  however,  has  been  exhaustively 
treated  by  Bar  and  DaunayJ  The  examination  carried  on  by  these 
investigators  was  made  on  the  blood  from  the  umbilicus^  of  fifty- 
seven  newborn  infants,  the  blood  being  tested  immediately  after 
birth.     These  cases  were  divided  into  four  groups: 

Group  1.  Fourteen  born  of  mothers  with  florid  syphilis. 

Group  2.  Eleven  born  of  mothers  with  syphilitic  symptoms, 
not  of  a  florid  type. 

Group  3.  Fourteen   born   of   mothers   with   suspected   syphilis. 

Group  4.  Eighteen  born  of  mothers  well  or  apparently  well. 

Bar  and  Daunay  distinguish  four  reactions:  (1)  The  strongly 
positive,  (2)  the  partially  positive,  (3)  doubtful,  and  (4)  negative. 
In  Group  1:2,  or  14.28  per  cent.,  were  positive;  1,  or  7.14  per  cent., 
partial;  6,  or  42.84  per  cent.,  doubtful,  and  5,  or  35.71  per  cent., 
negative.  In  Group  2:2,  or  22.22  per  cent.,  were  positive,  while 
7,  or  78.78  per  cent.,  were  negative.  In  Group  3:4,  or  28.51  per 
cent.,  were  positive;  1,  or  17.04  per  cent.,  partial,  2,  or  14.28  per  cent., 
doubtful,  and  7,  or  50  per  cent.,  negative.  Of  the  children  in  Group 
4,  G  were  examined  immediately  after  birth.  Of  these,  1,  or  16.66 
per  cent.,  gave  partial  reaction,  1,  or  16.66  per  cent.,-  doubtful, 
and  4,  or  66.66  per  cent.,  negative.  Of  12  children  that  were 
examined  somewhat  later  2,  or  16.66  per  cent.,  gave  positive  Was- 
sermann; 1,  or  18.08  per  cent.,  partial;  4,  or  33.33  per  cent.,  doubtful, 
and  5,  or  41.66  per  cent.,  negative.  From  these  statistics  they  draw 
the  following  conclusions: 

1.  The  method  of  Wassermann  does  not  necessarily  give  con- 
cordant results  in  the  mother  and  her  infant. 

2.  Of  34  cases  there  has  been  agreement  only  16  times,  or  46.53 
per  cent. 

3.  The  agreement  is  less  where  the  maternal  syphilis  is  florid 
(4  times  in  14  cases,  or  38.57  per  cent.)  than  in  the  cases  where  the 
maternal  syphilis  is  old  or  non-florid,  12  times  in  20  cases,  or  60 
per  cent. 

4.  In  the  majority  of  cases  where  there  has  been  agreement 
the  result  has  been  negative  in  both  mother  and  infant. 

5.  When  there  has  been  disagreement  it  is  shown  to  be  more 
often  positive  in  the  mother  (9  in  18  cases). 

Further,  there  is  an  analysis  of  13  infants  born  of  mothers  with 
syphilis  or  a  condition  which  was  at  least  strongly  suspicious  and 
who  gave  negative  reactions.  Of  these  1  showed  no  signs  of  syphilis 
later;  9  i)resentcd  unquestioned  syphilitic  lesions;  and  of  the  3 
who  died,  1  was  distinctly  .syphilitic,  and  1  a  monster.  Bar  and 
Daunay  state  that  the  positive  result  in  the  newi)orn  has  the  same 
significance  as  that  in  the  mother,  but  that  the  significance  of  par- 

'  L'Obst6triquc,  1!)09.  ii.  1,  192,  260. 
•  Exceptions  are  noted  lielow. 
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tial  or  doubtful  reactions  is  greater  in  the  newborn  probably  because 
of  biliary  pigments  in  the  blood. 

Cerebrospixal  Fluid.  The  routine  examination  of  cerebro- 
spinal fluid  at  this  period  brings  some  interesting  but  not  conclusive 
evidence.  The  globulin  content  as  estimated  by  the  Xonne  or 
Xoguchi  tests  while  giving  positive  reaction  in  a  certain  proportion 
of  cases  certainly  does  not  do  this  in  all,  even  in  the  active  stages, 
so  that  while  the  evidence  of  a  positive  reaction  is  suggestive  it 
is  by  no  means  conclusive,  and  even  when  present  may  signify 
the  presence  of  other  conditions  than  congenital  syphilis.  The  cell 
content  is  practically  always  increased,  though  this  too  is  subject 
to  wide  variation,  so  much  so  that  Baron^  concludes  that  no  depend- 
ence can  be  put  upon  the  number  of  the  cells  present  nor  upon  the 
differential  count.  There  is  a  widespread  opinion  that  in  syphilis 
in  general  the  number  of  cells  is  increased  and  the  large  proportion 
of  these  cells  are  mononuclear  in  type.  ^Yhile  this  holds  good  to  a 
large  extent  in  congenital  syphilis,  still  the  finding  is  not  so  general 
as  to  be  of  much  value  in  differentiating  the  condition. 

Recently,  Lange  has  suggested  a  test  by  the  use  of  a  colloidal 
gold  chloride  solution  in  different  dilutions  of  cerebrospinal  fluid. 
This  test  was  based  on  the  fact  that  certain  albuminous  bodies  when 
brought  in  contact  with  a  solution  of  colloidal  gold  in  the  presence 
of  an  electrolyte  would,  in  certain  concentration,  cause  a  clumping 
together  of  the  sfeialler  colloidal  particles,  producing  various  changes 
in  color  and  even  precipitation.  This  test  was  originally  devised 
for  the  purpose  of  distinguishing  tabes  dorsalis  and  paretic  dementia. 
By  some  it  is  held  that  this  test  represents  merely  a  means  of  deter- 
mining the  presence  of  albuminous  bodies  in  the  cerebrospinal  fluid, 
and  hence  is  of  little  more  value  than  are  such  tests  as  the  Xonne 
and  Xoguchi.  The  theory  on  which  the  test  is  based  is  certainly 
contrary  to  this  opinion,  since  the  colloidal  gold  clumps  at  different 
dilutions  with  different  albumin  bodies,  though  at  present  it  is 
not  possible  to  state  positively  at  just  what  dilutions  certain  albumin 
bodies  produce  this  reaction.  It  seems  to  me  that  one  can  be 
readily  convinced  of  a  certain  degree  of  specificity  in  this  reaction 
if  he  will  note  the  regularity  with  which  the  cerebrospinal  fluids 
from  certain  conditions  produce  reaction  in  certain  dilutions.  With 
the  idea  of  testing  this  reaction  in  congenital  syphilis.  Dr.  Moody 
and  myself^"  tested  the  cerebrospinal  fluid  of  9  cases  of  typical  con- 
genital syphilis,  in  every  case  of  which  reaction  was  strongest  in  the 
dilution  of  1  to  40  and  1  to  80.  In  one  case  which  was  tested  within 
six  weeks  and  found  positive,  the  reaction  at  thirteen  weeks  after 
seven  weeks  of  treatment  was  negative.  In  many  of  these  cases 
the  X'onne  test  looked  quite  doubtful  and  the  Wassermann  on  the 
cerebrospinal  fluid  was  very  frequently   negative.     In  7  cases  of 

»  Jahrb.  f.  Kinderheilk,  1909.  Ixix,  25. 
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suspected  congenital  syphilis  in  all  but  one  the  same  reaction  held 
true.  In  one  the  reaction  was  the  same  as  the  one  obtained  in 
paretic  dementia,  the  child  died  a  few  days  after  the  ^emo^•al  of 
the  fluid.  Unfortunately  no  autopsy  was  obtained.  In  one  the 
reaction  was  very  weak  and  the  subsequent  course  led  one  to  think 
that  the  case  if  syphilitic  at  all  had  only  a  slight  taint.  Of  these 
14  cases  only  3  came  within  the  time  mentioned  as  the  doubtful 
period,  but  of  these  all  3  showed  distinct  positive  reactions,  and  the 
course  of  the  disease  subsequently  was  altogether  confirmatory 
of  the  presence  of  congenital  syphilis.  Of  non-syphilitic  cases  there 
seems  to  be  one  type  which  is  likely  to  give  a  reaction  in  the  same 
dilution  as  does  that  of  congenital  syphilis.  This  is  the  meningismus 
or  serous  meningitis.  In  the  two  cases  in  our  series  affected  with 
pneumonia  complicated  by  meningimus  or  serous  meningitis  both 
gave  the  greatest  reaction  in  dilutions  of  1  to  40  and  1  to  80.  In 
one  of  these,  syphilis  could  not  be  absolutely  ruled  out.  In  the  other 
one  there  was  certainly  no  clinical  evidence  of  the  condition,  and 
subsequent  tests  led  us  to  think  that  this  was  a  source  of  error. 
While  the  data  at  hand  is  too  small  to  allow  conclusions  of  a  positive 
nature  to  be  drawn,  still  the  findings  as  brought  out  in  this  series 
of  cases  is  distinctly  suggestive,  and  it  is  possible  that  in  the  Lange 
test  we  have  a  means  of  confirming  any  suspicions  which  we  may 
have  of  syphilis  in  the  early  months  of  life.  The  test  is  a  very  easy 
one  to  perform  and  may  be  carried  out  without  much  special  ecpiip- 
ment,  provided  the  sokition  of  colloidal  gold  chloride  is  prepared 
in  a  laboratory.  While  at  first  it  was  thought  very  difficult  to  pre- 
pare this,  a  little  experience  seems  to  have  overcome  these  difficulties. 

The  consideration  of  this  subject  would  not  be  complete  without 
taking  into  account  the  recently  proposed  luetin  test  of  Xoguchi.'^ 
With  this  test  the  writer  has  had  very  little  exi)erience,  and  hence 
must  depenfl  almost  altogether  upon  the  reports  of  Xoguchi.  Of 
these,  for  our  purpose,  comparatively  few  are  useable.  Of  Holt's 
33  cases  15  were  between  the  ages  of  one  and  three  months.  Of  these 
12  were  i)ositive  and  3  negative.  All  positive  cases  had  been  given 
mercuial  treatment  previous  to  the  reaction,  while  the  3  negative 
cases  had  received  no  such  treatment,  73  non-syphilitic  cases  gave 
negative  reaction.  The  Xoguchi  luetin  reaction,  therefore,  is  in 
much  the  same  state  as  is  the  gold  chloride  reaction.  Both  need 
much  confirmatory  evidence  in  order  to  affirm  or  deny  their 
importance. 

("oNT'Hsioxs.  I.  There  is  no  test  which  is  i)roved  to  be 
l)athognomonic  of  congenital  syi)liilis  in  the  early  stages  between 
the  birth  and  the  dcx clopment  of  acti\e  symptoms. 

2.  The  examination  of  the  urine  and  the  routine  examination  of 
(•erebrosj)inal  Huid  for  globulin  content  and  cells  offers  little  e\  idence 
of  value  for  the  diagnosis  of  this  stage  of  the  disease. 

II  Si-riiiii  I  )i.it'iM.sis  of  Syphilis.  Pliiia.i.'lphi.T.  lOl'J.   17'.t. 
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.').  The  e\"i(lence  as  to  the  Wassermanii  reaction  all  jjoes  to  show 
the  unreliability  of  the  test  at  this  a^e. 

4.  The  Lange  gold  chloride  reaction  on  the  cerebrospinal  fluid 
offers  at  present  some  hope  that  the  evidence  obtained  in  this  way 
may  be  of  distinct  benefit. 

5.  So  far  as  we  may  judge  from  the  luetin  test  as  at  present 
reported  active  treatment  with  mercury  materially  influences  it, 
so  much  so  that  without  the  mercurial  treatments  no  cases  have 
as  yet  proved  positive.  It  may  be  said,  however,  that  the  Xoguchi 
test  has  a  distinctly  negative  value,  inasmuch  as  in  all  cases  not 
syphilitic  the  reaction  was  negative. 


MODERN   METHODS   OF   TREATMENT   OF   SYPHILIS    OF   THE 
NERVOUS    SYSTEM. 

By  B.  S.vchs,  I.  Strauss,  and  I).  J.  Kaliski, 

NEW  YORK    CITY,    X.  Y. 

(From  the  Neurological  .Service  and  the  Pathological  Laboratory  of  the  Mount 
Sinai  Hospital,  New  York.) 

The  discoveries  of  Schaudinn,  Wassermanii.  Khrlich,  and  Noguchi 
have  led  to  great  changes  in  the  methods  of  diagnosis  and  of  treat- 
ment of  syphilitic  disease  of  the  central  nervous  system.  Those  of 
us  who  have  enjoyed  the  privilege  of  testing  these  newer  methods 
on  a  large  number  of  hosj)ital  and  private  patients  have  also  the 
duty  of  reporting  the  results  obtained  and  the  conclusions  reached. 

Omitting  from  present  consideration  all  our  earlier  cases,  we  have 
the  records  of  about  120  cases  to  form  the  basis  of  this  study.  It 
is  no  easy  matter  to  arrive  at  just  conclusions  in  a  subject  so  full 
of  pitfalls.  The  spontaneous  remission  and  exacerbations  of  all 
syphilitic  forms  of  central  nervous  disease  make  it  particularly 
difficult  to  ascertain  accurately  the  effect  of  any  form  of  treatment. 
Hence  the  necessity  of  observing  an  impartial,  critical  attitude 
toward  the  newer  remedies  and  methods  applied  to  the  treatment 
of  these  conditions. 

We  have  included  in  the  list  of  cases  55  cases  of  tabes,  20  of 
general  paresis,  41  of  cerebral  and  cerebrospinal  lues,  3  of  optic 
neuritis,  and  2  of  specific  spondylitis. 

Present  Methods.  Every  patient  admitted  to  our  service  in 
the  hospital,  especially  if  syj:>hilitic  disease  of  the  nervous  system 
is  suspected,  is  subjected  to  a  luml)ar  puncture  for  routine  examina- 
tion of  the  spinal  fluid.  A  Wassermann  test  is  made,  using  the  fluid 
in  quantities  up  to  1  c.c,  according  to  the  method  of  Hauptmann 
and  Hoessli,  and  the  cell  count  is  estimated  as  soon  as  possible 
after  the  withdrawal  of  the  spinal  fluid.     The  Fuchs-Uosenthal 
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chamber  is  used  for  this  purpose.  The  globuHn  content  is  deter- 
mined by  the  butyric  acid  method  of  Noguchi.  In  each  case  a 
^Yasse^mann  test  of  the  patient's  blood  is  also  made. 

We  desire  to  sound  a  warning  against  indiscriminate  lumbar 
puncture.  After  all  the  procedure  is  not  indifferent  or  agreeable, 
and  in  every  case  the  patient  should  be  kept  on  his  back  for  at 
least  eighteen  hours  after  the  puncture.  Intense  headache  and 
symptoms  of  meningeal  irritation  are  apt  to  follow  the  operation, 
more  especialh'  if  this  precaution  is  not  observed.  We  anesthetize 
the  site  of  the  puncture  by  infiltration  of  the  region  between  the 
spinous  processes  with  0.5  per  cent,  novococain  solution.  In  cases 
treated  by  a  series  of  intraspinous  injections  the  fluid  is  withdrawn 
for  examination  at  the  time  of  administering  the  serum,  thus  ob- 
viating the  necessity  of  puncturing  the  patient  merely  to  determine 
the  influence  of  treatment. 

Serological  Technique.  In  the  performance  of  the  Wasser- 
mann  test  we  have  adhered  to  the  original  technique  with  the 
following  variations:  (1)  For  the  sake  of  economy  we  have  reduced 
the  total  quantity  by  half,  using  0.1  c.c.  of  serum  as  the  maximum 
quantity  instead  of  0.2  c.c,  as  in  the  original  test,  and  have 
reduced  all  the  other  ingredients  proportionately.  (2)  We  use  as 
antigen  the  extract  of  normal  beef  or  guinea-pig  heart,  extracted 
in  alcohol,  and  fractionated  by  the  addition  of  acetone  according 
to  the  method  of  Noguchi.  The  acetone  insoluble  fraction  is  taken 
up  in  pure  methyl  alcohol  and  titrated  for  both  anticomplementary 
(auto-inhibitory)  and  hemolytic  properties  as  well  as  to  determine 
its  property  to  bind  complement  in  the  presence  of  s^'philitic 
serum.  We  have  used  none  but  those  extracts  which  have  proved 
as  sensitive  as  the  alcoholic  extract  reinforced  with  cholesterin,  but 
which  showed  much  less  tendency  to  hold  up  hemolysis  in  the 
presence  of  normal  serum.  A  double  quantity  of  the  antigen 
extract  was  always  used  as  a  control  and  never  showed  any  inhibi- 
tory action.  The  complement  was  titrated  each  time  before  doing 
the  tests,  care  being  taken  to  avoid  an  excess  of  complement  in 
view  of  the  fact  that  a  large  number  of  human  sera  contain  an 
excess  of  normal  antisheep  amboceptor,  which,  in  addition  to  the 
two  units  added  in  the  test,  is  responsible  for  the  failure  to  detect 
cases  of  syphilis  giving  only  partial  fixation. 

We  have  never  observed  any  tendency  of  the  spinal  Huid  t(^  act 
in  an  anticomplementary  manner,  and  for  this  reason  have  not 
hesitated  to  use  as  much  as  1  c.c.  (0.5  c.c.  in  our  system)  of  the 
Huid  for  the  test. 

All  our  tests  are  incubated  for  one-half  iiour  in  a  water-bath  at 
37°  C,  and  then  are  placed  in  the  ice-box  for  about  two  or  three 
hours  before  adding  sheep  cells.  A  further  refinement  is  introduced 
at  this  point.  Instead  of  adding  two  units  of  amboceptor  with  the 
cells  or  of  iulding  sensitized  sheep  cells,  the  cell  suspension  alone  is 
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added  and  the  tests  placed  again  in  the  water-bath  for  ten  minutes. 
At  the  end  of  this  time  it  will  be  easy  to  note  those  sera  that  contain 
normal  antisheep  amboceptor  in  sufficient  quantity  to  lake  com- 
pletely the  control  tube.  To  these  no  further  hemolysin  is  added, 
while  to  all  the  other  tests  the  usual  double  hemolytic  dose  is 
added.  It  is  in  this  way  that  the  presence  of  natural  or  normal 
sheep  amboceptor  is  detected  and  tlie  addition  of  an  excess  of 
hemolysin  resulting  often  in  completely  laking  a  weakly  inhibited 
serum  is  avoided. 

The  tests  after  completion  were  placed  in  the  ice-box  or  left  at 
cool-room  temperature  and  the  readings  were  taken  within  an 
hour  and  usually  again  the  next  morning. 

Treatment.  ^Ye  have  been  guided  in  our  treatment  of  the 
clinical  condition  by  the  outcome  of  the  various  biological  reac- 
tions. If  the  examination  has  shown  the  presence  of  an  active  luetic 
process,  intensive  treatment  was  administered.  Under  such  condi- 
tions it  has  been  our  routine  practice  to  give  a  series  of  salvarsan 
injections  intravenously  at  intervals  of  seven  to  ten  days,  the 
average  dose  being  0.25  gram  to  0.4  gram.  After  four  to  six  injec- 
tions of  salvarsan  have  been  given  the  patients  receive  a  series  of 
intramuscular  injections  of  salicylate  of  mercury  in  0.5  to  1  grain 
doses.  These  injections  are  given  weekly  until  from  ten  to  fifteen 
injections  have  been  administered.  We  have  given  several  courses 
of  treatment  as  outlined  above,  discharging  patients  for  a  period  of 
three  or  four  weeks  and  asking  them  to  return  for  a  completion  of 
the  treatment.  If  we  have  erred  at  all  it  has  probably  been  in  not 
pushing  the  treatment  vigorously  enough. 

From  our  experience  we  are  entirely  disposed  to  agree  with 
Dreyfus  and  others  in  holding  that  much  more  harm  can  be  done 
by  giving  too  little  than  too  much  treatment.  ]Most  observers  agree 
that  the  era  of  excessive  individual  dosage  has  passed,  and  that  if 
salvarsan  is  properly  administered,  with  due  regard  to  the  patient's 
condition,  after  a  careful  examination  of  the  heart,  and  after  ascer- 
taining that  the  kidneys  are  normal,  the  drug  can  be  given  repeatedly 
as  outlined  above.  It  is  also  agreed  by  practically  all  authorities, 
and  especially  by  Ehrlich,  that  the  several  contra-indications  de- 
tailed in  the  beginning  of  the  salvarsan  era  have  gradually  been 
reduced  in  number  until  now  it  may  be  said  that  the  only  real  con- 
tra-indications to  the  injection  of  the  drug  are  severe  renal  involve- 
ment, very  marked  cardiac  disease  with  insufficiency  of  the  cardiac 
muscle,  impending  coma  in  diabetes  or  nephritis,  terminal  con- 
ditions which  are  not  likely  to  be  benefited  by  salvarsan,  and  a 
known  intolerance  of  the  drug. 

In  a  very  large  number  of  cases  treated  with  salvarsan  we  have 
observed  very  few  untoward  results.  One  case  developed  an  enter- 
itis, one  a  severe  nephritis,  another  an  arsenical  erythema,  and 
finally,  one  of  our  patients  developed  a  lesion  in  the  area  supplied 
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by  the  inferior  cerebellar  artery  a  number  of  hours  after  the  intra- 
venous injection  of  0.3  gram  salvarsan.  In  cases  of  the  kind  here 
narrated  that  have  reacted  unfavorably  to  the  injection  of  the  drug 
the  question  of  further  injections  has  been  well  considered.  In 
most  cases  of  this  type  it  is  possible  again  to  inject  the  patient  after 
an  interval  of  a  few  weeks,  and  after  the  subsidence  of  untoward 
symptoms.  Under  such  conditions  it  will  be  best  to  give  not  more 
than  0.15  gram  to  0.2  gram  to  an  adult.  The  injection  should  be 
given  most  carefully,  using  a  concentrated  solution  (15  to  20  c.c. 
for  salvarsan,  5  to  8  c.c.  for  neosalvarsan),  more  especially  in  cases 
of  vascular  disease. 

Of  the  nerve  recurrences  (neurorecidives)  which  have  been  so 
frequently  reported,  especially  by  European  writers,  we  have  seen 
practically  nothing.  To  be  sure  these  are  more  apt  to  occur  in  the 
early  secondary  stage  of  syphilis,  which  the  neurologist  infrequently 
sees,  but  we  question  if  the  early  neural  involvement  is  to  be  attrib- 
uted to  salvarsan  treatment  properly  administered.  Some  of  these 
cases  are  surely  due  to  early  syphilitic  involvement  of  the  nervous 
system.  We  know  that  involvement  of  the  cranial  nerves,  especially 
the  seventh  and  eighth,  had  been  described  years,  ago  as  occurring 
toward  the  latter  part  of  the  secondary  period  by  Hutchinson, 
Fournier,  Knapp,  and  others,  either  before  any  treatment  had  been 
given  or  after  treatment  with  any  of  the  mercurials.  These  symp- 
toms are  comparable  to  a  neuroretinitis  or  an  iritis,  and  are  specially 
frequent  after  insufficient  sterilization  of  the  organism  by  intra- 
muscular injections  of  mercury  or  salvarsan,  the  remaining  spiro- 
chetes localizing  themselves  in  the  poorly  vascularized  regions 
traversed  by  tlie  cranial  nerves  mentioned  above.  With  the  adop- 
tion of  the  intravenous  treatment,  nerve  recurrences  have  become 
much  less  frequent. 

The  intravenous  use  of  old  salvarsan  has  been  so  satisfactory 
in  our  experience  that  only  recently  have  we  made  use  of  neo- 
salvarsan. On  account  of  the  ease  of  application  of  this  drug  and 
the  small  quantity  of  fluid  used  in  its  i)reparation,  and  because  of 
the  less  frequent  incidence  of  immediate  and  remote  by-ctfei-ts, 
we  now  use  neosalvarsan  in  doses  of  from  0.2  gram  to  O.l)  gram, 
especially  in  cases  in  which  a  very  frequent  repetition  of  the,drug 
is  necessary.  We  have  thought  it  wise  in  some  instances  in  cases 
in  which  it  was  doubtful  if  the  patient  was  a  good  salvarsan  risk 
to  begin  with  the  conservative  use  of  neosalvarsan. 

The  very  satisfactory  results  obtained  by  the  intra\"cnous  injec- 
tion of  salvarsan  liaxc  induced  us  to  resort  less  often  to  the  intra- 
spinous  injections  of  "  salvarsanized  serum"  as  propositi  h\  Swift 
and  Kills.' 

According  to  our  present-day  conceptions  the  efficiency  test  of 
any  antisypliilitic  treatment  is  to  be  found  in  the  imi)roveinent  in 
the  sul)jecti\"c  and  objective  symptoms  as  well  as  in  the  change 
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toward  normal  in  the  xarioiis  biological  reactions,  viz.,  Wasserniann 
reaction  of  the  l)loo(l  and  spinal  finid,  cytological  count,  globulin 
content,  and,  if  we  may  be  permitted  to  add,  the  luetin  test. 

Intraspinous  Treatment;  Methods.  Aside  from  the  fact  that 
the  intraspinous  methods  are  all  more  difficult  to  perform  than  the 
simple  intravenous  injection,  and  surely  more  painful,  an  analysis 
of  our  cases  shows  that  the  intravenous  injections  alone  yielded 
equally  good  results.  For  example,  in  a  series  of  nine  cases  of 
tabes  that  were  studied  at  the  Montefiore  Home  (see  Table  I),  the 
intravenous  injection  of  salvarsan  has  accom])lished  as  much  for  the 
patient  as  could  be  expected  from  the  intraspinous  injections  com- 
bined with  the  intravenous.  From  this  it  is  reasonable  to  conclude 
that  the  improvement  is  due  to  the  intravenous  medication. 


Table  I. — Cases  of  Advanced  Tabes. 


Jan.  20 
cerebro- 
spinal 
Jan.  20       fluid. 
Wasser-     Wa&ser- 
mann        mann 
blood    1  cytology 


Salvarsan 


Wasser- 
mann 
Wasser-    cytology, 
mann      Cerebro- 

blood.         spinal 

]  fluid. 

.Ian.  24    Feb.  8    Feb.  24  Mar.  9    .\pril  15     .4pr.  18 
1914        1914       1914       1914         1914  1914 


G.  D.,  aged  44 
L.  G.,  aged  34 
E.  R.,  aged  48 
.\I.  N.,  aged  50 
J.  C,  aged  42 
D.  Vi.,  aecd  54 
S.  D.,  aged  64 
M.  G.,  aged  54 
G.  F.,  aged  .55 
M.  F.,  aged  63 


++ 


I 

I        + 

I  80  cells 
+++ 
21  cells 
++++ 
108  cells 
+++ 
35  cells 

35  cells 

15  cells 
+++ 
73  cells 

+++ 
92celb 


30  cells 


0.3 

0.2 

0  3 

0.3 

0.3 

0.3 

0.35 

0.3 

0.35 
0.4 


0.3 

0.3 

0.3 

0.1 

0.3 

0.3 

03 

0.3 

0.35 

0.3 

0.3 

0.3 

0.3 

0.3 

0.4 

0.3 

0.3 
0.3 

0.3 
0.4 

0.3 
0.3 


0.3  - 


0.45        — 


+ 
76  cells 

+ 
4  cells 


Pain  less. 


Fain  less. 
Pain  less;  appears 
markedly  impr'd. 
Pain  les,s;  appears 
improved. 
Pain  less;    impr'd 
general  condition 
First    relief    from 
pain  in  years. 
Pain  less;  general 
condition     impr. 
Refused    No  improvement, 
puncture 

Puncture  Pain  less, 
impossible 


9  cells 

15  cells 

6  cells 

6  cells 
+  +  + 
5  cells 


Cells 
normal 


Improved. 


During  the  past  few  months  we  have  familiarized  ourselves  with 
the  injection  of  .solutions  of  salvarsan  and  neosalvarsan  in  minute 
doses  directly  into  the  .subdural  space  of  the  spinal  canal.  The 
})rocedure  was  first  tried  by  Wechselmann  and  by  Marinesco,  and 
more  recently  has  been  favorably  reported  upon  by  Havaut  and 
others. 

For  intraspinous  administration  of  the.se  drugs  a  number  of 
methods  may  be  mentioned.  The  original  methods  of  Marine.sco 
and  of  Wechselmann  have  been  modified  by  Havaut,  who  uses  a 
6  per  cent,  solution  of  neosalvarsan  in  water.  Thus  if  ().(}  gram  of 
the  drug  were  dissolved  in  10  c.c.  of  water,  each  minim  would  con- 
tain approximately  0.003  gram  of  neosalvarsan.  The  needle  is 
introduced  as  for  lumbar  puncture,  the  spinal  fluid  allowed  to  run 
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into  the  funnel  of  the  apparatus,  from  one  to  four  drops  of  the  solu- 
tion are  added  as  desired,  and  the  mixture  then  allowed  to  run  by 
gravity  into  the  spinal  canal.  According  to  the  method  of  von 
Schubert,  0.045  neosalvarsan  is  dissolved  in  3  c.c.  of  water,  and  of 
this  from  0.1  c.c.  to  0.2  c.c.  are  added  to  about  3  c.c.  of  the  spinal 
fluid  that  has  been  allowed  to  gravitate  into  the  funnel.  Gennerich 
avoids  what  he  thinks  is  an  irritative  local  action  of  the  drug  by 
dissolving  0.15  gram  of  neosalvarsan  in  300  c.c.  of  water,  and  injects 
from  4  c.c.  to  6  c.c.  of  the  solution,  added  to  15  c.c.  of  the  spinal 
fluid  that  has  gravitated  into  the  injecting  funnel. 

We  have  tried  these  methods  and  have  recently  adopted  the 
following  method:  We  dissolve  0.15  gram  neosalvarsan  in  15  c.c. 
of  freshly  distilled  water  or  salt  solution.  Thus  each  0.1  c.c.  con- 
tains 0.001  gram  of  neosalvarsan.  Of  this  solution  from  two  to  ten 
or  more  tenths  of  a  cubic  centimeter  as  desired  are  added  to  about 
10  c.c.  of  the  patient's  spinal  fluid.  After  gently  agitating  the 
mixture  of  spinal  fluid  and  solution  in  the  funnel  the  fluid  is  allowed 
to  return  slowly  into  the  canal.  In  this  way  a  minimal  amount  of 
fluid  (foreign  matter)  is  introduced  into  the  canal.  Should  further 
experience  prove  that  this  solution  is  too  concentrated  it  could 
be  made  up  so  that  each  cubic  centimeter  would  contain  one  milli- 
gram of  neosalvarsan. 

For  the  technique  of  the  Swift-Ellis  injection  of  salvarsanized 
serum  the  reader  is  referred  to  the  original  publications.  Of  late 
some  have  been  tempted  to  add  a  few  milligrams  of  salvarsan 
to  the  serum  before  injecting  according  to  this  method. 

V.\LUE  AND  Danger  of  Intraspinous  Treatment.  That 
all  intraspinous  injections  are  not  without  danger  to  the  patient 
is  evident  enough.  On  a  number  of  occasions  after  the  careful 
introduction  into  the  canal  of  salvarsanized  serum  the  patient 
required  opiates  to  relieve  the  intense  pain.  The  general  condi- 
tion was  also  much  weakened  and  the  legs  partially  paralyzed. 
One  patient  with  early  paresis  within  twenty-four  hours  after  an 
intraspinous  injection  of  6  mg.  of  neosalvarsan  developed  a  com- 
plete paralysis  of  the  legs  and  marked  paralysis  of  the  vesical  and 
and  rectal  sphincters,  the  symptoms  persisting  for  three  months 
and  leading  to  death.  In  another  patient  with  general  paresis, 
three  weeks  after  the  sixth  intraspinous  injection  of  neosalvarsan, 
all  of  the  injections  having  been  tolerated  without  great  discomfort, 
an  acute  ascending  paralysis  of  the  Landry  type  developed,  and 
death  supervened.'  In  view  of  these  facts  we  have  of  late  hesitated 
to  urge  any  form  of  intraspinous  treatment. 

The  various  phases  of  the  reaction  of  the  spinal  content  prove, 
if  they   jirove   anything,  that   there  is  an  active   specific  process 

'Gennerich  and  others  have  observed  irritarive  phenomena  of  lesser  degree,  such 
as  weakness  of  the  vesical  and  anal  sphincters,  shooting  pains  and  areas  of  anes- 
thesia after  intraspinous  injections  of  neosalvarsan  in  spite  of  most  careful  technique. 
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going  on  within  the  cerebrospinal  system.  The  injection  of  salvar- 
sanized  serum  is  an  ingenious  and  fascinating  proposition  for  which 
Swift  and  Elhs  deserve  great  credit,  and  yet  before  accepting  this 
method  as  one  of  vahie  in  the  treatment  of  s^phiHs  of  the  nervous 
system  the  following  points  should  be  considered. 

It  is  of  the  utmost  importance  to  establish  the  presence  of  sal- 
varsan  or  of  free  arsenic  in  the  blood  of  patients  treated  by  intra- 
venous injection  in  order  to  determine  if  the  use  of  the  so-called 
salvarsanized  serum  is  based  upon  rational  grounds.  It  seemed  to 
us  that  blood  withdra\^^l  three-quarters  of  an  hour  after  an  intra- 
venous injection  would  have  to  depend  for  whatever  efficiency 
might  be  attributed  to  it  upon  the  presence  of  the  salvarsan  itself, 
since  in  the  short  interval  (three-quarters  of  an  hour)  elapsing 
between  the  injection  of  the  drug  and  the  withdrawal  of  the  blood, 
the  organism  could  not  possibly  elaborate  any  form  of  protective 
bodies. 

We  are  deeply  indebted  to  Prof.  Benedict,  of  the  Cornell  Medical 
School,  who  made  an  analysis  of  ten  different  specimens  of  blood 
which  w'ere  obtained  fifteen  to  forty-five  minutes  after  intravenous 
injection  of  salvarsan,  with  a  view  of  determining  whether  or  not 
arsenic  was  present  in  appreciable  quantities.  He  was  able  to 
detect  only  0.00004  gram  to  0.0001  gram  of  metallic  arsenic  in 
20  c.c.  of  W'hole  blood. 

By  a  simple  calculation  we  have  determined  that  a  man  weighing 
about  one  hundred  and  fifty  pounds,  and  havmg  a  total  blood 
volume  of  about  eight  pounds  (one-nineteenth  of  the  total  weight), 
if  injected  with  0.4  gram  of  salvarsan  would  have  in  every  cubic 
centimeter  of  his  blood  immediately  after  the  injection,  before 
elimination  or  fixation  by  the  body  cells  began,  about  0.0001  gram 
of  salvarsan.  This  is  the  maximum  amount  that  Benedict  has 
shown  to  be  present  in  20  c.c.  of  whole  blood.  Thus  it  is 
apparent  from  the  analyses  of  blood  taken  within  three-quarters 
of  an  hour  after  the  injection  of  salvarsan,  that  the  arsenic  is  not  free 
in  the  blood-stream,  but  is  probably  bound  by  the  receptors  of  the 
body  cells.  Whence  it  follows  that  the  serum  obtained  from  the 
blood  withdrawn  must  depend  for  its  efficacy,  if  it  be  at  all  curative, 
upon  some  other  factor,  which  has  as  yet  not  been  determined.  If 
this  action  depends  upon  the  presence  of  antibodies  in  the  blood, 
it  would  be  much  more  rational  to  withdraw  the  blood  a  day  or 
more  after  the  intravenous  injection. 

It  can  be  stated  also  on  the  authority  of  Prof.  Benedict  that  from 
an  analysis  of  four  specimens  of  spinal  fluid  withdrawn  twenty- 
four  hours  after  an  intravenous  injection  of  salvarsan  (0.4  gram)  the 
spinal  fluid  contains  free  arsenic  in  about  one-sixth  to  one-tenth 
the  concentration  in  the  whole  blood.  This  is  a  striking  fact  and 
is  contrary  to  the  usual  behef  that  none  of  the  drug  administered 
intravenously  finds  its  way  into  the  spinal  canal. 
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It  would  seem  to  be  proved  then  that  since  the  blood-serum, 
which  is  about  one-third  the  whole  blood  ^'oiume,  contains  only 
an  infinitesimal  trace  of  arsenic  after  an  intravenous  injection  of 
the  drug,  that  the  serum  as  diluted  (40  per  cent,  to  50  per  cent.)  for 
intraspinous  administration  is  not  truly  salvarsanized,  and  that  it 
contains  no  more  arsenic  than  does  the  cerebrospinal  fluid  after 
simple  intravenous  injection.  As  a  matter  of  fact  the  spinal  fluid 
actually  contains  more  arsenic  than  was  found  to  be  present  in 
the  "salvarsanized"  serum,  diluted,  as  used  for  intraspinous  in- 
jection. Evidently  the  recorded  biological  effects  of  salvarsanized 
serum  must  be  due  to  other  coincidental  factors,  possibly  to  the 
intravenous  injection  of  salvarsan  and  the  re])eated  lumbar  puncture. 

It  is  of  some  interest  in  this  connection  to  note  that  in  one  case 
(see  Table  II)  the  injection  of  non-salvarsanized  (normal)  serum 
reduced  the  cell  count  from  302  to  32  cells  per  cubic  millimeter, 
while  the  Wassermann  reaction  remained  strongly  positive  from 
beginning  to  end.  More  recently  Dr.  ]\Iitchell  (in  a  paper  presented 
before  the  American  Neurological  Association)  has  shown  that  a 
similar  reduction  can  be  obtained  by  lumbar  puncture  frequently 
repeated. 

Table  II. 

J.  C,  aged  45.    Probably  general  paresis  with  optic  atrophy  (blindness). 

Blood.  Cerebrospinal  fluid. 

Wassermann, +-f+  Wassermann, +H — 1-+  .30  c.c.  serum  intraspinous 

March  4,  1914.  April  11,  1914.  April  11,  1914. 

Wassermann,  ++++  30  c.c.  serum  intraispinous 

140  cells  cram.  April  17,  1914. 

April  17,  1914. 

Wassermann,  -\ — | — 1-+  30  c.c.  serum  intraspinous 

128  cells  c.mm.  April  24,  1914. 

April  24,  1914. 

Wa.ssermann,  +  +  -| — h  30  c.c.  scrum  intraspinous 

32  cells  o.nuii.  April  30,  1914. 

April  30.  1914. 

12.5  c.c.  blood-scrum  diluted  with  17.5  normal  saline  and  prepared  according  to  Swift-Ellis  method. 
Serum  was  obtained  from  a  non-.syphilitic  patient  with  negative  Wassermann  and  who  had  not  received  salvarsan. 

Importance  of  Biological  Reactions.  Another  question 
which  arises  in  connection  with  this  entire  subject  is  whetlicr  a 
high  cell  count  is  a  necessary  accoinpaniincnt  of  a  hietic  process  and 
whether  the  reduction  in  the  number  of  the  cells  really  is  a  distinct 
advantage  to  the  patient  and  evidence  of  a  change  in  the  basic 
conditions  underlying  the  morbid  process.  It  is  very  evident  that 
there  is  no  correspondence  between  the  change  in  the  cell  count 
and  the  change  in  the  patient's  subjecti\e  or  objective  symptoms. 
Frequently  tlie  cell  count  is  reduced  but  the  i)ositive  Wasser- 
mann test  in  the  spinal  fluid  ])ersists  and  is  much  more  difhcult 
to  influence,  if,  indeed,  it  can  l)e  influenced  at  all  in  many  cases. 
In  cases  of  tabes  both  with  and  without  active  treatment  we 
have  often    found   a   surprisingly   low   cell  count  or  even  a  normal 
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fluid  in  spite  of  the  persistence  of  all  the  clinical  features  of  the 
case.  Then  as  tabes  advances  toward  its  last  (lc(i:encrative  staj^es, 
there  is  in  most  cases  a  gradual,  spontaneous  diminution  of  all 
the  biological  phenomena,  until  finally  all  the  reactions  in  the 
spinal  fluid  may  become  negative.  In  a  gentleman  we  have 
l)een  observing  on  and  ott"  for  the  past  fifteen  years,  who  has  an 
ataxic  ])araj)legia  of  specific  origin,  the  cell  count  has  been  easily 
reduced  to  three  cells  per  cubic  millimeter  by  a  series  of  three 
intravenous  salvarsan  injections.  With  this  eminently  satisfactory 
condition  of  the  spinal  fluid  there  has  been,  however,  absolutely  no 
imj)r()vement  in  the  clinical  symptoms.  In  another  case  of  Erl)'s 
type  of  spinal  syphilis  the  cell  coimt  was  reduced  from  88  cells 
to  10  cells,  and  the  Wassermann  reaction  in  the  spinal  fluid  became 
negative,  after  five  injections  of  salvarsan,  but  there  was  not  the 
slightest  change  in  the  clinical  symptoms.  In  still  another  case, 
though  all  the  reactions  became  negative  in  the  spinal  fluid,  the 
Wassermann  remained  positive  in  the  blood,  and  the  clinical  symp- 
toms were  progressive. 

We  therefore  question  whether  we  are  not  making  too  nnicli  ado 
over  the  mere  reduction  of  cells  in  the  chronic  cases  of  central  ner- 
vous diseases.  Where  there  is  a  high  cell  count,  and  particularly 
in  the  more  acute  luetic  processes  of  the  cerebrospinal  system,  there 
is  no  question  of  the  advisability,  by  all  possible  means,  of  attempt- 
ing to  reduce  the  cell  count.  But  the  cell  count  is  merely  evidence 
of  the  presence  of  an  inflammatory  process,  and  in  our  enthusiasm 
over  examinations  of  the  spinal  fluid  do  not  let  us  lose  sight  of  the 
patient. 

We  have  already  intimated  that  there  is  often  very  little  corre- 
sj)ondence  })etween  the  change  in  the  reactions  in  the  sj)inal  fluid 
and  the  change  in  the  clinical  symi)t()ms;  so  let  us  consider  care- 
fully what  the  general  efl'ect  of  treatment  has  been  on  the  clinical 
course  of  the  various  classes  of  cases  encountered. 

Effect  of  Treatment.  1.  As  regards  tabe.'i  dorsalis:  The  most 
striking  efl'ect  of  the  intravenous  salvarsan  treatment  in  this  con- 
dition has  been  that  it  has  changed  what  was  called  a  progressive 
locomotor  ataxia  into  a  non-progressive  disease  in  most  cases.  It 
has  been  surprising  to  notice,  particularly  in  private  cases,  how  little 
the  disease  has  progressed  during  several  years  of  observation.  In 
almost  every  instance  the  patient  has  declared  that  the  treatment 
was  doing  him  good.  In  the  cases  treated  at  the  Montefiore  Home, 
all  of  whom  had  been  under  observation  for  a  number  of  years, 
under  various  forms  of  treatment,  and  most  of  whom  were  very 
skeptical  as  to  the  value  of  any  new  form  of  treatment  suggested, 
the  marked  subjective  improxement  was  readil\"  acknowledged 
after  salvarsan  treatment. 

Most  of  the  patients  at  this  institution  were  constantly  receiving 
the  analgesic  drugs  to  reduce  the  terrific  pain  incident  to  the  disease 
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before  salvarsan  treatment  was  begun.  That  this  marked  better- 
ment in  the  subjective  state  of  the  patient  means  much  in  so  chronic 
a  disease  as  tabes  goes  without  saying.  While  the  subjective  im- 
provement has  been  most  marked,  we  have  not  seen  what  has  been 
reported  by  some  observers,  viz.,  a  change  in  the  cardinal  symptoms 
of  the  disease.  We  have  not  observed  a  permanent  return  of  the 
pupillary  reflexes  nor  of  the  knee-jerk  or  Achilles  reflex.  Patients 
in  whom  a  return  of  the  pupillary  function  or  of  the  deep  reflexes 
have  been  observed  could,  in  our  opinion,  better  be  designated  as 
cases  of  cerebrospinal  lues  of  the  tabetic  type.  While  we  can  well 
claim  that  the  progress  of  the  disease  has  been  stayed  in  many 
instances,  yet  we  have  had  several  rather  striking  experiences 
tending  to  show  that  in  spite  of  early  and  intensive  treatment  the 
progress  of  an  impending  tabes  could  not  be  averted.  Thus  a 
gentleman  whose  only  symptom  for  many  years  was  an  Argyl- 
Robertson  pupil  received  twelve  injections  of  salvarsan  intra- 
venously and  innumerable  injections  of  mercury,  in  spite  of  which 
the  knee-jerks  are  growing  less  lively  and  lightning  pains  are  making 
their  appearance.  A  full-fledged  tabes  will  soon  be  in  evidence 
in  spite  of  all  treatment. 

If  we  except  the  discomfort  caused  by  lumbar  puncture  and  the 
rather  frequent  increase  in  the  lightning  pains  following  salvarsan 
injections  for  a  brief  period  there  is  no  reason  why  salvarsan  should 
not  be  given  in  every  case  of  this  type  of  disease,  no  matter  at 
what  stage  the  patient  may  come  under  observation,  barring,  of 
course,  the  very  terminal  period.  Years  ago  one  of  us  had  occasion 
to  give  anatomical  evidence  of  the  fact  that  there  was  an  active 
specific  process  in  the  bloodvessels  of  the  cord  in  tabes  dorsalis. 
The  studies  of  the  cerebrospinal  content  together  with  the  anatomi- 
cal and  pathological  studies,  particularly  of  French  observers,  and 
the  more  recent  findings  of  the  presence  of  the  Spirocheta  pallida 
in  the  cord  of  tabic  patients  by  Noguchi  leave  no  doubt  whatever 
that  tabes  is  a  syphilitic  aft'ection,  and  that  only  in  its  later  stage 
can  it  be  considered  a  parasyphilitic  disease.  The  eft'ect  which 
salvarsan  injections  have  upon  the  specific  process  in  the  spinal 
meninges  is  no  doubt  largely  responsible  for  the  marked  subjective 
improvement  of  patients  suffering  from  locomotor  ataxia.  But  in 
our  enthusiasm  over  salvarsan  treatment,  other  methods  should 
not  be  neglected.  We  wish  to  emphasize  at  this  point  the  impor- 
tance of  combining  salvarsan  injections  with  the  use  of  mercury, 
preferably  by  injections  of  an  iiisoluble  salt.  The  methods  of  Friinkel 
and  Forster  also  should  not  be  neglected.  While  arrested  cases  of 
tabes  were  occasionally  observed  before  the  salvarsan  era  it  must 
be  emphasized  that  they  were  not  so  frequent  as  they  are  now  under 
the  methods  of  treatment  outlined. 

2.  As  regards  cerebral  and  rerehrchfpinal  syphilis,  including  cases 
of  chronic  headache,  ophthalmoplegia,  and  particularly  hemiplegia, 
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it  should  be  noted  that  the  improvement  after  salvarsan  treatment 
has  been  most  satisfactory.  Headache  and  ocular  palsies,  and 
even  specific  spondylitis,  have  disappeared  more  rapidly  than  under 
any  previous  form  of  treatment.  That  recovery  is  more  rapid  and 
more  complete  in  hemiplegia  we  have  also  been  able  to  record. 
Little  more  need  be  said  on  this  subject  than  that  in  these  cases 
the  syphilitic  process  is  an  active  one  affecting  the  bloodvessels 
and  the  meninges  chiefly,  and  for  this  reason,  it  may  be,  the  sal- 
varsan has  been  more  effective. 

We  desire  also  to  refer  to  several  cases  of  optic  neuritis  of  dis- 
tinctly specific  origin  which  we  have  had  occasion  to  observe. 
Inasmuch  as  there  has  been  at  all  times  considerable  fear  of  active 
antiluetic  treatment  in  cases  of  optic  neuritis,  it  is  particularly 
important  to  emphasize  the  fact  that  energetic  salvarsan  treatment 
has  been  productive  of  excellent  results,  and  what  was  feared  to 
be  a  most  serious  condition  of  the  optic  nerves  has  been  recovered 
from  under  this  treatment.    The  following  case  in  point  is  cited : 

B.  R.,  aged  twenty-five  years,  single,  admitted  to  hospital 
September  1,  1912.  Had  chancre  in  May,  1912.  One  intravenous 
injection  of  salvarsan  in  June  followed  by  injections  of  mercury. 
In  the  beginning  of  August  began  to  suffer  from  headaches  and 
vomiting.  About  the  middle  of  the  month  he  noted  that  his  right 
arm  was  becoming  weak  and  that  his  eyesight  was  failing.  His 
condition  became  progressively  worse  and  diplopia  developed. 
After  admission  to  the  hospital  he  had  convulsions,  affecting 
principally  the  left  side.  Mental  state  confused.  Rigidity  and 
retraction  of  head.  Kernig's  sign  present.  Examination  of  the 
fundi  showed  bilateral  choked  disk  of  three  to  four  diopters  and 
hemorrhage  and  exudate  in  the  disk  and  macular  region.  He  was 
treated  as  follows: 

Case.— B.  R. 

September  1,  1912.  Salvarsan,  0.3.  Wassermann  +,  blood  and 
spinal  fluid. 

September  10,  1912.    Salvarsan,  0.3. 

September  17,  1912.    Salvarsan,  0.3. 

September  27,  1912.    Salvarsan,  0.3. 

October  4,  1912.    Discharged.    Optic  neuritis  much  improved. 

April  7,  1913.  Readmitted.  Wassermann  weakly  +  in  blood; 
positive  in  spinal  fluid.     25  lymphocytes  per  c.mm. 

May  6,  1913.  Salvarsan,  0.3.  Wassermann  +  spinal  fluid.  SO 
cells  per  c.mm. 

May  22,  1914.  Wassermann:  Negative  in  blood  and  spinal  fluid. 
2  cells  per  c.mm.     Globulin:  negative. 

Received  fourteen  injections  of  salvarsan  0.3  to  0.4  gram  and  a 
number  of  injections  of  mercury  salicylate. 

At  present  his  fundi  show  a  postneuritic  atrophy,  but  he  has 
20  20  vision  in  one  eye  and  20  30  vision  in  the  other.  There  are 
no  symptoms  of  any  other  organic  lesion. 
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AVe  have  also  had  cases  of  tabes  with  optic  atrophy  in  whicli  the 
atrophy  has  profjressed  in  spite  of  salvarsan  treatment;  hut  cases 
of  this  type  should  not  be  held  to  militate  against  the  administration 
of  salvarsan  in  active  optic  neuritis  of  syphilitic  origin.  That  some 
such  cases  have  gone  on  to  blindness  is  unfortunately  true,  but 
however  inclined  to  pessimism  we  may  be,  we  cannot  attribute 
such  blindness  to  the  salvarsan,  nor  are  we  willing  to  admit  that 
the  loss  of  vision  and  complete  blindness  were  hastened  by  the  use 
of  the  drug. 

Here  is  a  second  case  in  point: 

L.  D.,  aged  twenty  years.  Admitted  to  the  hospital  in  April. 
191  ;^.  She  gave  a  history  of  severe  headaches,  vomiting,  failing 
vision,  and  convulsions  of  Jacksonian  type.  Pvxamination  revealed 
well-marked,  bilateral  choked  disks;  Wassermann  reaction  nega- 
tive in  both  blood  and  spinal  fluid;  cells  only  slightly  increased. 
Salvarsan  0.2.j  gram  given  without  relief.  Exploratory  craniotomy 
then  performed.  No  tumor  found,  but  the  meninges  appeared  to 
be  thickened  and  the  seat  of  a  chronic  inflammatory  process. 
Following  the  operation  there  was  relief  of  symptoms  until  August, 
when  she  was  readmitted  because  of  the  reappearance  of  the  head- 
aches and  convulsions.  The  increase  of  cells  in  the  spinal  fluid 
then  indicated  a  syphilitic  process,  and  salvarsan  was  continued 
as  shown  in  the  case  of  B.  R.,  with  good  effect. 

It  is  interesting  to  note  the  increase  in  the  cells  of  the  spinal 
fluids  before  the  Wassermann  became  positive,  and  the  api)earance 
of  the  reaction  in  the  blood  and  spinal  fluid  after  the  administration 
of  a  considerable  quantity  of  salvarsan.  This  is  an  example  of  a 
"provocative  reaction."  It  is  important  to  note  that  an  examina- 
tion of  the  blood  of  the  father  showed  a  positive  reaction. 

Case  L.  I). — Cerebral  lues  (congenital). 

April  10,  19b^.  Cerebrospinal  fluid:  Wassermann,  — .  Cells 
slightly  increased. 

April  11.  Salvarsan,  0.2");  intra\enous.  Symj^toms  ])()inted  to 
neojjlasm.     Ex])Ioratory  craniotomy. 

April  23.    Blood:    Wassermann, — . 

August  9.  Cerebrospinal  fluid:  Wassermann,  -|-  (?);  twenty- 
five  cells. 

October  4.    Cerebrospinal  fluid :    Twenty-five  cells. 

October  S.     XeosaKarsan,  0.4o. 

October  15.    Salvarsan.  0.2.     Cerebrospinal  fluid:    Wassermami. 
4-.     Pressure,  320  to  'AS{)  mm.     Forty-one  cells  cubic  millimeter. 
November  11.     Blood:     Wa.ssermann,  — . 
November  2').     Saharsan,  0.3,  and  intraspinttus. 

Decembers.  Cerebrospinal  fluid:  Wassermann,  — .  Ten  cells. 
Cilobulin,  +  +  . 

December  S.     Saharsan,  ().^);  jntraspiiious,  MO  cc 
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February  9,  1914.  Salvarsan,  0.3;  intravenous.  Cerebrospinal 
fluid:  Wassermann,  +  +  •  Glol)ulin,  +.  Twenty-four  cells.  Pres- 
sure, 400  mm. 

I^ebruary  14,  17,  10.    Convulsions. 

March  10,  14,  18.    Xeosalvarsan,  O.G. 

Still  another  patient  presented  diplopia  and  bilateral  choked 
disks,  and  after  receiving  four  injections  of  salvarsan  intra venouslv 
made  a  complete  recovery  within  a  few  weeks. 

3.  Finally,  let  us  consider  briefly  the  results  of  treatment  in 
cases  of  general  paresis.  There  is  no  longer  doubt  of  the  syphilitic 
nature  of  this  disease  since  the  discovery  in  the  cortex  of  the  brain 
by  Noguchi  and  Moore  of  the  Treponema  pallida.  And  it  may  be 
that  the  ineflectiveness  of  our  treatment  up  to  date  has  been  due 
to  the  fact  that  the  salvarsan  does  not  reach  the  organisms  in 
sufficient  concentration  by  our  present  methods  of  administration 
to  destroy  them,  or  that  they  are  very  resistant  and  that  some  other 
agent  or  method  will  have  to  be  discovered  potent  enough  to  kill 
them.  The  fact  remains  that  thus  far  we  have  been  unable  to  cure 
a  single  paretic,  nor  are  we  inclined  to  the  belief  that  anyone  has 
eft'ected  a  cure  in  an  undoubted  case  of  general  paresis. 

We  have  succeeded  in  arresting  the  disease  in  its  early  stages, 
temporarily  in  a  few  cases,  by  giving  frequent  doses  of  salvarsan 
intravenously.  In  one  case  of  taboparesis  of  long  duration  in 
which  the  patient  had  developed  well-marked  delusions  of  grandeur 
with  maniacal  excitement,  incontinence  of  urine  and  feces,  and  had 
a  large  l)ed-s()re,  the  eft'ect  of  the  intravenous  administration  of  the 
drug  was  truly  marvellous.  But  it  must  be  recorded  that  in  the 
earlier  period  of  his  disease  the  use  of  mercurial  injections  alone 
had  been  followed  by  a  remission.  The  occurrence  of  spontaneous 
remissions  in  this  disease  makes  it  difficult  to  judge  of  the  efficacy 
of  any  form  of  treatment. 

On  the  other  hand  we  have  seen  some  cases  that  not  only  have 
progressed  steadily  during  the  course  of  treatment,  but  in  some 
instances  the  fatal  termination  seemed  to  have  been  hastened  by 
it.  We  favor  the  use  of  salvarsan  in  general  paresis,  in  the  hope  of 
bringing  about  periods  of  remission.  Until  we  find  an  adequate 
substitute,  salvarsan  should  be  administered  vigorously  and  at 
the  earliest  possible  stage  of  the  disease.  The  cure  of  general 
paresis  is  a  problem  for  the  future;  its  solution  may  be  reached  by 
further  careful  experimentation. 

Conclusions.  The  most  remarkable  recent  achievements  in  the 
treatment  of  syphilis  of  the  nervous  system  are  due  to  the  possi- 
bilities of  earlier  recognition  of  all  forms  of  syphilitic  disease. 
Wherever  there  is  a  strong  suspicion  of  syphilis,  and  particularly 
if  there  is  corroboration  of  the  diagnosis  by  examination  of  the 
blood  and  of  the  cerebrospinal  content,  and  even  in  the  absence  of 
^uch  corroboration,  most  intensive  salvarsan  treatment  should  be 
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instituted.  Under  the  ordinary  precautions  such  treatment  will 
do  no  harm  and  maj^  be  productive  of  great  good.  In  tabes  dorsalis 
the  subjective  condition  of  the  patient  can  be  greatly  improved  and 
the  progress  of  the  disease  checked.  In  all  cases  of  cerebral  and 
cerebrospinal  lues  the  salvarsan  treatment  combined  with  mercury 
accomplishes  more  than  we  were  able  to  accomplish  by  any  previous 
methods.  The  intravenous  injection  of  salvarsan  has  been  in  our 
opinion  the  most  satisfactory^  form  of  treatment.  The  intraspinous 
treatment  possesses  no  advantage  over  the  intravenous.  We  have 
shown  definitely  that  the  "  salvarsanized"  serum  contains  an  infini- 
tesimal trace  of  arsenic  and  too  little  to  be  of  any  therapeutic  value. 
The  spinal  fluid  contains  as  much  arsenic  as  does  the  "salvarsanized" 
serum.  Up  to  the  present  time  the  results  in  general  paresis  have 
been  the  least  satisfactory,  but  there  is  some  reason  to  think  that 
by  the  more  careful  elaboration  of  therapeutic  methods  more  satis- 
factorv  results  will  be  within  reach. 


CARDIAC   SYPHILIS:   REPORT   OF   CASE.^ 
By  G.  R.  Callender,  M.D. 

FIRST    LIEUTENANT,    MEDICAL    CORPS,    UNITED    STATES    ARMY. 

(Reported  from  the  Laboratory  of  the  United  States  Army  General  Hospital 
at  Fort  Bayard,  New  Mexico.) 

This  subject  was  called  to  the  attention  of  the  writer  by  the 
comprehensive  article  by  Professor  Harlow  Brooks  in  the  October, 
1913,  number  of  this  Journal. 

Shortly  before  the  article  was  received  here  the  autopsy  occurred 
of  a  case  of  syphilitic  myocarditis  complicating  a  quiescent  pul- 
monary tuberculosis  of  small  degree.  In  view  of  the  fact  that  this 
patient  had  refused  all  antiluetic  treatment  the  findings  histologi- 
cally are  thought  to  be  of  exceptional  interest  and  worthy  of  report 
as  a  sequel  to  the  paper  of  Professor  Brooks. 

Case  No.  4412,  admitted  June  2,  1911,  for  pulmonary  tubercu- 
losis.   Duration  of  disease  given  as  seven  months. 

Previous  Ilistori/.  Typhoid  fever  in  1SS9;  malaria,  in  1908; 
primary  syphilis  in  April,  1907,  for  which  the  patient  received 
twenty-two  months'  mercurial  and  eight  months'  potassium  iodide 
treatment.     No  relapses.     Wassormann  positive  in  1911. 

At  admission  his  tuberculous  activity  was  slight  and  the  diag- 
nosis was  active  tuberculous  involvement  of  the  upper  parts  of 
both  upper  lobes.    Tubercle  bacilli  were  found  in  the  sputum. 

'  Published  with  the  permission  of  the  Surucon  General,  United  States  .\rniy. 
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In  September,  1911,  the  tuberculous  activity  continued  and  in 
addition  the  patient  complained  of  transient  pain  over  the  precor- 
dium  and  anterior  left  chest. 

January,  1912,  the  patient  had  a  slight  hemorrhage. 

May  1,  1912,  the  lung  condition  is  recorded  as  inactive. 

May  25,  1912,  the  patient  had  asthmatic  attacks  at  night. 
Sputum  was  blood-streaked  and  the  lungs  contained  considerable 
moisture,  which  was  recorded  as  due  to  passive  congestion  rather 
than  tuberculous  activity.  Apex  of  heart  just  outside  the  left 
mammary  line  in  the  fifth  interspace.  Heart  action  feeble  and 
irregular.    Pulse  small  and  wiry  and  of  high  tension. 

From  this  time  to  January,  1913,  the  patient  seemed  to  improve, 
but  in  this  month  was  confined  to  his  bed  because  of  severe  asthmatic 
symptoms.    Blood  examination  showed  only  3  per  cent,  eosinophiles. 

In  March,  1913,  the  heart  dulness  began  at  the  second  rib  left 
and  fourth  right  and  extended  two  fingers'  breadth  to  the  right 
of  the  sternum  and  to  the  eighth  rib  in  the  midaxillary  line  in  the 
left. 

All  heart  sounds  muffled.  Sternum  extremely  sore  at  the  level 
of  the  fifth  interspace.  Paracentesis  of  the  pericardium  failed  to 
show  fluid.    Urine  contained  casts  but  no  albumin. 

Left  the  hospital  improved  to  a  slight  degree  in  July  and  was 
readmitted  one  month  later.  At  this  time  he  complained  of  smoth- 
ering attacks,  necessitating  his  sitting  up  at  night.  Heart  area  as 
at  the  examination  in  March,  1913.  Signs  were  similar  except 
that  a  normal  and  low  tension  beat  regularly  alternated.  Urine 
contained  both  albumin  and  casts. 

October,  1913,  Wassermann  was  positive. 

In  November  edema  of  the  lower  extremities  developed.  During 
December  the  patient  failed  rapidly,  expectorated  considerable 
blood  as  a  result  of  the  passive  congestion,  and  the  kidney  condition 
increased  in  severity.  Edema  increasing.  In  the  early  part  of  the 
month  there  occurred  a  tlirombosis  of  the  left  subclavian  vein  at 
its  junction  with  the  internal  jugular,  and  in  consequence  the  left 
arm  became  markedly  swollen  and  painful.  Death  December  28, 
1913. 

Extracts  from  the  Autopsy  Protocol.  General.  Edema  of 
moderate  degree  of  both  lower  extremities.  Left  arm  is  markedly 
swollen  and  edematous.  Thrombus  at  the  junction  of  the  left 
subclavian  and  internal  jugular  veins,  which  is  partially  organized 
and  completely  obliterates  both  vessels. 

Heart.  Weight,  690  grams;  is  free  in  pericardium,  which  con- 
tains 200  c.c.  of  a  clear  amber  fluid.  Heart  chambers  and  great 
vessels  are  distended  with  dark  red,  moist  clots.  The  coronary 
arteries  are,  in  places,  partially  obliterated  by  atheromatous 
patches,  which  show,  beginning  softening.  The  heart  muscle  is 
increased  in  thickness  and  is  pale  and  edematous.     A  lighter  tissue 
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is  rather  irregularly  distributetl  throughout  the  myocardium, 
but  is  more  abundant  in  the  muscle  of  the  interventricular 
sej)tuin.  In  both  ventricles  there  is  a  loss  of  endothelium  at  the 
apices  over  the  lower  fourth  of  the  interventricular  septum,  and 
here  the  walls  are  covered  with  an  adherent,  partially  organized 
thrombus.  The  epicardium  shows  several  whitish,  opaque  edema- 
tous areas  from  0.5  to  1.5  cm.  in  diameter,  slightly  raised  above  the 
surface.  Beneath  these  areas  the  tissue  is  pale  and  swollen  and 
extends,  gradually  decreasing  in  extent,  to  the  endocardium. 

Microscopic  Ex.aminatiox.  The  muscle  of  the  left  ventricle 
shows,  universally,  an  atrophy  of  the  muscle  cells  with  a  deposit 
of  brown  pigment  about  the  nuclei,  irregular  in  its  distribution. 
The  nuclei  show  an  apparent  increase  in  size  and  number.  Replacing 
the  shrinkage  in  muscle  is  a  general  increase  in  connective  tissue 
infiltrated  with  lymphocytes  and  endothelial  leukocytes.  In  places 
this  tissue  completely  replaces  areas  of  muscle,  and  these  replace- 
ments vary  from  dense  fibrillar  to  loose  areolar  tissue,  with  rela- 
tively few  fibrilla?,  in  which  endothelial  leukocytes  predominate 
over  lymphocytes  and  there  are  many  young  connective-tissue 
cells.  This  loose  tissue  either  is  present  exclusively  or  surrounds 
the  fibrillar,  and  the  latter  instances  represent  the  advance  of  the 
process  of  replacement  of  muscle.  At  these  advancing  borders  and 
included  in  the  areolar  tissue  the  muscle  cells  are  extremely  atrophic 
and  many  have  no  nuclei  while  the  striations  are  blurred  and 
indistinct. 

Many  of  the  vessels  show  a  subendothelial  proliferation  of  the 
intinial  coimective  tissue  and  a  few  of  the  smaller  ones  are  obliter- 
ated by  this  process. 

In  some  of  the  sections  the  endocardium  is  absent  and  the  surface 
is  covered  with  clot  showing  beginning  extension  of  connecti\e- 
tissue  processes  into  it. 

The  changes  in  the  nniscle  of  the  right  \entriclc  are  of  the  same 
type,  though  the  muscle  cells,  as  a  whole,  are  degenerated  to  a  more 
advanced  degree  than  those  of  the  left  heart.  The  distribution  of 
the  connective  tissue  is  more  regular  and  less  of  the  young  areolar 
type  is  present. 

Other  conditions  found  present  at  autoi)sy  were  degenerative 
and  productive  nephritis  (Oertel);  general  clirtinic  passive  hyper- 
emia; gcMieral  arterial  and  \enous  sul)endothelial  proliferation  of  the 
intima,  i)robal)ly  of  syj)hilitic  origin,  though  trei)onemata  were  not 
demonstrated;  a  small  aniomit  of  apparently  inacti\e  tuberculosis 
of  botli  apices. 

Death  was  due  to  j)ulmnnary  embolism,  with  hemorrhagic  infarc- 
tion of  the  lungs. 

For  the  discussion  of  the  subject  in  general  the  reader  is  referred 
to  the  article  of  Professor  Brooks,  which  adinirai»I.\  co\ ers  the 
groun<l. 
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As  regard  individual  peculiarities  this  case  during  the  latter  j^art 
of  the  disease  presented  the  regular  occurrence  of  alternate  high 
and  low  tension  cardiac  beats  where,  as  Brooks  says,  the  charac- 
teristic of  the  arrhythmia  in  these  cases  is  its  irregularity. 

Runeherg  has  observed  a  muffling  or  tonelessness  of  the  first 
sound  at  the  apex  which  was  present  in  this  case. 

The  microscopic  findings  show  an  active  advance  of  the  process 
and  indicate  the  course  of  the  disease  without  treatment  and  for 
this  reason  are  especially  interesting. 

The  connective-tissue  proliferation  was  of  the  type  of  the  diseases 
known  as  infectious  granulomata;  that  is,  an  avascular  new  growth 
of  connective-tissue  found  in  leprosy,  tuberculosis,  etc.,  as  well 
as  in  syphilis. 

In  conclusion  the  writer  wishes  to  tender  iiis  thanks  to  Captain 
liobert  (\  Loving,  Medical  Corps,  United  States  Army,  to  whom 
he  is  indebted  for  the  clinical  observations  and  remarks. 


DUODENAL  ULCERS  IN  INFANCY. 
By  Bohdex  S.  \'eeder,  M.l)., 

ST.    LOUIS,    MISSOURI. 

(From  the  Department  of  Pediatrics,  AVashiiigtoii  University  Medical  School, 
and  the  St.  Louis  Children'*  Hospital.) 

Durin(;  a  period  of  two  years  5  cases  of  duodenal  ulcer  have  been 
seen  at  the  St.  Louis  Children's  Hospital.  Li  4  of  the  cases  a  clini- 
cal diagnosis  was  made  which  was  later  confirmed  in  3  instances  at 
autopsy,  and  in  but  1  case  was  the  lesion  unsuspected  during  life 
and  found  postmortem.  \n  the  fourth  case  in  which  the  diagnosis 
was  made  the  infant  recovered.  As  the  cases  of  duodenal  ulcer  in 
infancy  which  have  been  reported  have  been,  with  one  or  two  excep- 
tions, cases  in  which  the  lesion  was  an  autopsy  finding  and  unsus- 
pected clinically,  our  series  of  cases  has  been  of  unusual  interest, 
as  we  have  been  able  to  observe  the  clinical  condition  more  closely 
than  is  possible  from  a  postmortem  view-point. 

In  a  recent  paper  in  which  most  of  the  reported  cases  are  briefly 
recorded.  Holt'  was  able  to  find  91  cases  of  duodenal  ulcer  in  the  first 
year  of  life  in  literature,  to  which  he  added  4  cases  from  a  total  of 
1800  autopsies  at  the  Babies'  Hospital  in  New  York;  9  of  these 
cases  collected  by  Holt  are  more  strictly  cases  of  melena  neonatorum, 
and  from  a  stand-])oint  of  pathogenesis  the  propriety  of  their  inclu- 
sion with  the  remaining  cases  is  a  debatable  (piestion.     Including 

>  Amor.  Jour.  Dis.  Child..  1913,  vi,  3J>1. 
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the  4  cases  of  Dr.  Holt  and  the  5  of  our  series  it  makes  in  all  a  total 
of  only  100  cases  in  literature,  of  which  80  per  cent,  have  been  re- 
ported in  the  last  six  years.  Previous  to  this  time  the  cases  reported 
were  mostly  single  case  reports,  and  in  large  part  had  to  do  with 
ulcers  in  the  newborn  infant  associated  with  melena.  In  1909 
Helmholz^  reported  8  cases  of  duodenal  ulcer  in  infants  with  "peda- 
trophie"  which  he  had  found  in  16  autopsies  at  the  Berlin  Kinderasyl. 
Since  Helmholz's  paper  called  attention  to  the  condition,  a  number 
of  cases  and  series  of  cases  have  been  reported,  but  with  a  few  excep- 
tions they  have  had  to  do  with  pathological  findings  and  in  not  more 
than  four  cases  has  the  condition  been  diagnosed  before  death. 

It  is  difficult  to  judge  of  the  frequency  of  the  condition.  Helm- 
holz,  as  noted  above,  found  8  cases  in  16  autopsies,  but  in  4  of  the 
8  the  ulcerations  were  superficial.  In  a  second  paper^  the  incidence 
was  very  much  less.  Entz,'*  in  Budapest,  found  10  cases  in  364 
autopsies  on  infants,  and  Schmidt,^  from  Breslau,  reported  20  cases 
in  1109  autopsies.  Holt*'  found  4  in  1800  autopsies  of  which  90  per 
cent,  were  in  children  under  one  year.  The  condition  is  unques- 
tionably much  more  common  than  reported  by  the  last  two 
observers.  Our  own  experience  is  interesting  in  connection  with  the 
irregularity  in  statistics.  In  1910  we  found  an  ulcer  at  autopsy  in 
the  case  reported  by  Griffith,"  and  subsequently  for  a  period  of  two 
years  carefully  examined  the  cases  of  atrophic  infants  coming  to 
autopsy  at  three  Philadelphia  hospitals  without  finding  a  second 
ease,  nor  were  any  cases  seen  clinically  during  this  time  in  which 
the  condition  was  suggested.  During  the  last  two  years,  however, 
5  cases  were  seen  at  one  hospital  in  St.  Louis.  From  a  pathological 
stand-point  the  condition  was  found  4  times  in  62  autopsies  on 
infants  under  one  year.  From  a  clinical  stand-point  the  diagnosis 
was  made  4  times  in  a  total  of  586  admissions  to  the  infant  ward  and 
2000  infants  under  one  year  passing  through  the  out-patient  clinic. 
The  histories  of  the  five  cases  are  brieHy  as  follows: 

Gasp:  I. — Xo.  2636,  T.  K.,  a  female  infant  of  one  month,  was 
admitted  INIarch  20,  1912.  Family  history  negative.  Full-term 
baby,  said  to  have  weighed  eight  ])ounds  at  birth.  Breast-fed  for 
two  days  and  then  given  condensed  milk  1  to  16.  This  was  taken 
well  for  two  weeks,  although  there  were  two  or  three  stools  a 
day,  but  for  two  weeks  before  admission  the  infant  had  been 
refusing  her  feedings  and  the  stools  had  become  loose  and  watery. 
Two  days  before  admission  she  was  brought  to  the  out-patient 
clinic,  where  she  was  put  on  barley  water.  This  was  refused,  and 
on  her  return  two  days  later  she  was  admitted  to  the  ward.  There 
had  been  a  rapitl  loss  of  weight  the  week  before  admission. 

'  Dctitsch.  mcd.  Worh.,  1909,  i.  534. 

'  Hclmholz,   Arch.   Pedint..    1909,   xxvi,   6til. 

*  Kntr..  quoted  by  Flcsrh,  Jahrli.  f.  Kiudcrh..  1912,  Ixxvi.  .")»2. 

'  Rcrliii   Klin.   Woch.,    191.},   1,  593.  •  Loc.  cit. 

'  New  York  Med.  Jour.,  1911,  xciv.  572. 
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Weight  on  admission  2550  gms.  Except  for  the  typical  picture 
of  alimentary  decomposition  there  was  nothing  of  importance  in  the 
physical  examination.  On  the  day  of  admission  four  loose  mucous 
stools  were  passed  and  the  infant  vomited  once.  She  was  given 
one-fourth  milk  without  sugar,  but  the  stools  failed  to  improve,  and 
even  this  weak  food  was  vomited  occasionally.  A  change  was  then 
made  to  protein  milk,  but  it  was  without  effect,  and  a  continuous 
loss  of  weight  occurred  while  the  infant  was  in  the  hospital. 

On  March  30,  ten  days  after  admission,  a  quantity  of  black  granu- 
lar material  was  vomited,  and  shortly  afterward  a  black  tarry  stool 
was  passed.  The  temperature  remained  continuously  subnormal, 
but  no  evidences  of  collapse  developed.  A  diagnosis  of  duodenal 
ulcer  was  made  from  these  symptoms. 

Two  days  later  more  tarry  stools  were  passed,  which,  like  the 
previous  stool,  gave  positive  blood  tests.  The  infant  gradually 
became  weaker  and  weaker,  and  died  three  days  later,  on  April  5. 

An  autopsy  by  Dr.  George  ]\I.  Smith  showed  an  irregular  ulcer 
7.5  X  5  mm.,  situated  on  the  posterior  wall  of  the  first  portion  of  the 
duodenum  just  beyond  the  pylorus.  The  margins  were  elevated 
and  undermined.  A  second  ulcer  3  mm.  in  diameter  was  present 
0.5  cm.  below  the  first.  The  ulcers  extended  through  the  mucosa 
and  submucosa,  and  their  bases  were  covered  with  a  grayish  slough. 
Xo  other  lesions  of  importance  were  found. 

Case  II. — Xo.  4026,  V.  Y.,  a  female  infant  of  five  months,  was 
admitted  March  11,  1913.  Family  history  negative.  Full-term 
infant,  and  said  to  have  weighed  sLx  pounds  at  birth.  Breast-fed 
for  two  months,  when  a  change  was  made,  as  she  failed  to  gain  in 
weight  and  "refused  to  nurse."  There  was  occasional  vomiting 
while  on  the  breast.  After  the  breast-feeding,  malted  milk,  cow's 
milk,  "X'^estle's  Food,"  "Mellin's  Food,"  and  cow's  milk  for  a  second 
time  were  tried  in  turn.  All  were  vomited  or  regurgitated,  and  the 
infant  failed  to  gain.  For  two  weeks  before  admission  whole  cow's 
milk  plus  sugar  and  lime  water  had  been  given  in  indefinite  quan- 
tities. Constipation  had  been  more  or  less  constant  since  birth, 
and  cathartics  had  been  freely  used. 

The  physical  examination  on  admission  showed  a  markedly  emaci- 
ated infant  weighing  3000  gms.  X'othing  of  importance  was  noted 
outside  of  the  picture  of  severe  decomposition. 

The  infant  was  admitted  late  in  the  afternoon  of  ]\Iarch  11. 
Early  the  following  morning  there  was  a  suden  collapse,  requiring 
considerable  stimulation,  which  was  followed  by  a  rise  of  the  tem- 
perature to  103°,  and  some  hours  later  during  the  evening  a  tarry, 
semiformed  stool  was  passed  which  gave  a  positive  blood-test. 
From  the  collapse  followed  by  the  passing  of  a  tarry  stool  a  diag- 
nosis of  duodenal  ulcer  was  made. 

Breast  milk  was  given,  but  was  vomited  and  blood  appeared  in 
the  vomitus.     Severe  prostration  developed  and  the  infant  died 
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two  days  later,  ]\Iarch  14,  after  passing  a  second  large  tarry  stool. 
Except  for  the  vomiting  there  were  no  signs  pointing  toward  a 
pyloric  obstruction  (tumor,  peristalsis). 

At  the  autopsy  by  Dr.  Smith  the  pylorus  was  found  slightly  thick- 
ened and  tightly  contracted,  but  there  was  no  hyperplasia  of  the 
muscle  bundles.  8  mm.  beyond  the  pyloric  ring,  on  the  posterior 
wall  of  the  first  portion  of  the  duodenum,  there  was  an  irregularly 
triangular-shaped  ulcer  1  x  0.5  cm.  The  edges  were  sharp  and  clean 
cut  and  the  base  of  the  ulcer  was  grayish  and  bile-stained.  Four 
small  areas  of  bile,  stained  superficial  necrosis  were  present  between 
the  lower  edge  of  the  ulcer  and  the  ampulla  of  Vater.  Xo  other 
lesions  of  interst  were  found. 

Case  III. — Xo.  4080,  R.  H.,  a  male  infant  of  three  months,  was 
admitted  March  24,  1913.  Full-term  baby  weighing  six  and  a 
half  pounds  at  birth.  Family  history  negative.  Breast-fed  for 
one  month,  when  a  change  was  made  to  a  cow's  milk  mixture 
(2.5-7-1.3).  This  was  vomited,  and  after  three  weeks  a  change  was 
made  to  Horlick's  milk  on  the  advice  of  a  druggist,  which  was  con- 
tinued until  the  time  of  admission.  Xevertheless  the  infant  con- 
tinued to  lose  weight  and  the  vomiting  persisted,  becoming  quite 
severe  the  week  before  admission.  The  stools  passed  a  day  or  so 
before  admission  were  black  and  tarry. 

The  ])hysical  examination  on  admission  showed  an  infant  weigh- 
ing 2800  gms.,  markedly  emaciated  and  prostrated.  Vomiting 
was  severe  and  the  stools  were  black  and  tarry.  From  the  history 
and  condition  at  time  of  admission  a  diagnosis  of  duodenal  ulcer  was 
made. 

All  food  was  withheld  for  thirty-six  hours  and  fluids  maintained 
by  hypodermoclysis.  A  milk  mixture  (2-7-1,  8  x  50  c.c.)  was  then 
given  for  five  days  and  then  increased  in  quantity  as  the  vomiting 
became  less.  The  stools  imi)r()ved,  and  although  no  further  gross 
evidences  of  blood  were  seen  occult  blood  tests  were  positive  for  a 
period  of  two  weeks.  About  three  weeks  after  admission  we  wore 
able  to  obtain  a  wet-nurse  for  the  baby  and  from  this  time  on  im- 
provement was  rapid.  A  week  later  the  infant  was  discharged  from 
the  ward  and  the  fi>cding  and  care  supervised  from  the  out  clinic. 
Xo  further  gastro-intestinal  lesions  dcveloi)ed.  Some  ten  montli> 
later  when  the  nutritional  disturbance  had  apparently  been  entirely 
cured  the  infant  <lied  of  pneumonia.  He  was  treated  at  home  for 
this  illness  and  was  uder  the  care  of  a  i)rivate  i)hysi(ian.  hence  we 
were  unable  to  obtain  an  autopsy. 

(\\SE  W. — Xo.  ()40(),  J.  R.,  a  male  infant  of  three  months,  was 
adtnitted  February  7,  1014.  Family  history  negative.  Full-term 
bai)\',  said  to  have  weighed  eight  poinids  at  birth.  Breast-fed  for 
two  months,  and  then  i)Ut  on  half  milk  and  half  oatmeal  water  with 
lactose  added,  which  was  continued  imti!  the  time  of  admission. 
The  infant  failed  to  gain  weight  satisfactorily  on  the  breast  and  lost 
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weight  on  the  cow's  milk  feeding.  The  cow's  milk  was  not  taken 
well,  and  at  times  there  was  a  little  vomiting.  The  stools  were 
constipated. 

Physical  examination  showed  a  i)o()rly  developed  and  under- 
nourished infant  weighing  3700  gms.  Nothing  else  of  importance 
noted.  There  was  a  severe  and  persistent  vomiting  after  admis- 
sion, lasting  for  three  weeks,  which  did  not  respond  to  a  decrease 
in  hoth  the  quantity  and  strength  of  the  food  and  was  but  little 
influenced  by  lavage.  No  signs  of  pyloric  obstruction  were  ob- 
served during  this  time.  The  infant  lost  400  grams  during  this 
period,  and  developed  a  rather  persistent  furuncnlosis,  from  which 
cultures  of  staphylococci  were  obtained. 

On  the  night  of  February  28,  three  weeks  after  admission,  the 
infant  suddenly  collapsed  and  shortly  afterward  a  stool  containing 
considerable  blood  was  passed.  From  these  symptoms  a  diagnosis 
of  duodenal  ulcer  was  made. 

The  feeding  was  at  once  changed  to  breast  milk  obtained  from  a 
wet-nurse,  and  for  a  month  the  infant's  condition  remained  prac- 
tically stationary.  At  times  occult  blood  tests  on  the  stools  were 
positive,  but  no  further  gross  amounts  of  blood  were  passed  until 
one  month  later,  March  28,  when  black,  tarry  stools  were  passed 
which  gave  a  marked  guaiac  test.  The  following  morning  the  infant 
died. 

At  autopsy  by  Dr.  Smith  an  ulcer  0.3  cm.  in  diameter  was  found 
on  the  posterior  wall  of  the  duodenum,  midway  between  the  pylorus 
and  ampulla  of  Vater.  The  ulcer  was  "punched  out"  with  elevated 
margins  and  extended  to  the  serous  coat  of  the  intestine.  Nothing 
else  of  importance  was  present. 

Case  V. — No.  ()()17,  D.  W.,  a  female  infant  of  two  months,  was 
admitted  March  26,  lOl-t,  and  died  three  weeks  later  on  April  17, 
1914.  Family  history  was  negative.  Full-term  baby  weighing 
seven  pounds  at  birth.  Breast-fed  for  two  weeks  and  then  given 
condensed  milk  for  a  month.  For  the  two  weeks  previous  to  admis- 
sion a  mixture  of  cream  4  ounces,  water  13  ounces,  lactose  \ 
ounce  had  been  given.  Since  the  infant  was  two  weeks  old  she  had 
vomited  regularly  several  times  a  day  and  had  never  gained  weight. 
The  stools  were  constipated  when  on  the  condensed  milk  but  for 
a  short  time  before  admission  they  had  been  more  frequent  and 
"lumpy,"  but  no  blood  or  mucus  had  been  observed. 

Physical  examination  showed  an  infant  of  2500  grams  with  the 
tyoical  jiicture  of  alimentary  decomposition.  While  in  the  hospital 
breast  milk  from  a  wet-nurse  was  given,  but  no  imjjrovement  took 
place.  The  stools  were  never  normal,  but  at  no  time  did  they  show 
any  gross  evidences  of  blood.  The  case  was  regarded  as  one  of 
uncomplicated  decomposition,  and  no  occult  blood  tests  were  made 
on  the  feces.  The  infant  vomited  a  few  times  when  in  the  hospital, 
but  this  was  not  a  noticeable  feature  of  the  case. 
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Autopsy. — Just  below  the  pylorus,  occupying  the  posterior  super- 
ior part  of  the  duodenum,  there  was  a  round  punched-out  ulcer 
measuring  0.5  cm.  x  6  mm.  in  height  x  4  mm.  in  depth.  The  edges 
were  sharp,  thick,  and  smooth.  The  base  was  grayish  yellow  in 
color  and  bile-stained.  Two  small  superficial  ulcerations  situated 
0.5  cm.  and  0.75  cm.,  below  the  ulcer  described,  were  present, 
which  appeared  to  be  recent  and  were  also  bile-stained.  The  rest 
of  the  intestinal  tract  showed  no  gross  lesions. 

Symptomatology.  It  will  be  noted  that  the  first  four  of  our  five 
cases  presented  a  fairly  typical  picture,  from  which  we  were  able 
to  make  a  diagnosis  that  was  later  confirmed  at  autopsy  in  the 
three  fatal  cases.  In  the  fifth  case  the  history  was  somewhat  sug- 
gestive from  a  retrospective  view-point,  but  the  essential  symp- 
tom upon  which  a  diagnosis  must  be  based  was  not  observed. 
Taking  up  the  symptoms  in  detail  it  will  be  noted  that  all  of  the 
infants  were  under  six  months  of  age  and  "marasmic."  As  the  factor 
of  diet  plays  such  an  important  part  in  the  production  of  alimen- 
tary decomposition  it  is  interesting  to  note  that  three  of  the  infants 
received  a  fair  start  on  breast  milk,  and  that  in  only  one  case  were 
the  diatetic  errors  pronounced.  In  other  words  the  degree  of  the 
chronic  nutritional  disorder  was  out  of  proportion  to  the  diatetic 
fault.  In  none  of  the  cases  had  there  been  an  acute  gastro- 
intestinal disturbance. 

A  second  symptom  present  in  all  five  of  our  cases  was  vomiting. 
This  was  given  as  a  marked  feature  in  the  histories  of  three  of  the 
cases  and  as  an  occasional  occurrence  in  the  other  two.  In  one  of 
these  two,  however  (Case  IV),  the  vomiting  was  severe  and  per- 
sistent while  the  infant  was  in  the  hospital.  Vomiting  is  reported 
as  being  present  in  many  of  the  cases  whose  clinical  history  is 
recorded  and  in  some  was  very  severe.  In  a  few  cases,  as  in  our 
fourth,  the  vomiting  has  closely  resembled  the  type  occurring  in 
pyloric  obstruction  and  in  all  probability  the  mechanism  is  to  a  large 
extent  the  same,  the  ulcer  situated  just  beyond  the  pylorus  acting 
as  an  irritant,  producing  a  spasm  of  the  pylorus.  The  remaining 
symptoms  of  pyloric  stenosis,  peristaltic  waves  and  tumor,  were 
absent  in  our  cases,  but  were  observed  by  Torday^  in  a  case  of  duo- 
denal ulcer,  although  no  stenosis  was  found  at  autopsy.  In  Case  II 
of  our  series  the  i)ylorus  was  found  tightly  contracted  at  autopsy, 
but  there  was  no  hypertrophy  of  the  nmscle  bundles  present. 

There  is,  to  be  sure,  nothing  very  unusual  in  the  association  of 
vomiting  and  dcconijiosition,  but  when,  in  the  absence  of  acute  ulcer- 
ative lesions  of  the  large  intestine  and  other  conditions  as  a  lH)lyp 
which  cause  hemorrhage,  massive  hemorrhage  from  the  bowel  is 
added,  the  symptoms  are  strikingly  suggestive  of  duodenal  ulcer 
if  not  pathognomonic.     ITolt^  found  that  bloody  stools  were  ob- 

»  Torday.  .Ijilirl).  f    Kiiidorh.,   1900.,  Ixiii,  5G.3. 
»  Loc.  cil. 


veeder:  duodenal  ulcers  in  infancy  715 

served  in  28  of  64  cases  in  which  the  clinical  histories  were  recorded 
and  they  were  present  in  2  of  his  4  cases.  In  our  series  massive 
hemorrhage  was  present  in  4  of  the  5  cases,  and  if  the  case  reported 
by  Griffith  is  added,  in  5  of  the  6  cases  which  have  come  under  my 
personal  observation,  a  much  higher  percentage  than  in  the  cases 
collected  by  Holt.  As  the  blood  may  be  largely  digested  by  the 
time  it  is  passed,  it  is  not  at  all  improbable  that  hemorrhages  may 
have  been  overlooked  in  some  of  the  reported  cases,  particularly 
in  cases  from  institutions  where  a  daily  inspection  of  the  stools  by 
the  medical  staff  is  not  a  part  of  the  routine.  The  fourth  case  of 
our  series  in  which  there  were  two  massive  hemorrhages  a  month 
apart  illustrates  another  phase  of  the  question  of  hemorrhage.  In 
the  interim,  although  no  gross  evidences  of  blood  were  present,  we 
were  able  to  demonstrate  the  presence  of  blood  in  the  stool  by  occult 
blood  tests.  Occult  blood  tests  were  also  positive  in  Case  III  for 
some  time  after  the  tarry  stools  had  been  passed.  It  is  possible  in 
this  way  that  a  diagnosis  may  be  made  without  gross  evidences  of 
blood.  We  have  made  occult  blood  tests  on  the  stools  of  a  few 
cases  of  decomposition  with  as  yet  uniformly  negative  results.  If 
the  infant  is  vomiting  at  the  time  of  a  large  hemorrhage,  blood 
will  usually  appear  in  the  vomitus  as  in  Case  II. 

Severe  collapse  has  occurred  in  many  cases  accompanying  and  as 
a  result  of  hemorrhage  and  in  some  cases  has  apparently  been  the 
direct  cause  of  death.  The  degree  of  collapse  is  naturally  depend- 
ent upon  different  factors  as  the  condition  of  the  infant  at  the  time 
of  the  hemorrhage  and  the  amount  of  blood  lost.  In  Case  I  it  was 
a  minor  factor  while  in  Case  IV  it  was  almost  immediately  fatal. 
In  this  case  it  was  some  hours  before  the  passing  of  a  bloody  stool 
and  in  several  of  the  reported  cases  in  which  death  occurred  in 
collapse,  hemorrhage  was  first  found  at  autopsy  in  the  form  of 
blood-clots  in  the  lumen  of  the  intestine. 

Diagnosis.  The  absence  of  subjective  symptoms  which  are  of 
so  much  value  in  the  diagnosis  of  duodenal  ulcer  in  the  adult  make 
the  diagnosis  dependent  upon  the  association  of  the  few  objective 
symptoms  described  above.  The  presence  of  gross  hemorrhage  is 
the  only  definite  symptom  pointing  to  a  duodenal  ulcer,  and  hence 
when  this  symptom,  which  may  be  looked  upon  as  a  complication, 
is  absent  the  diagnosis  cannot  be  made.  It  is  of  course  essential 
to  exclude  acute  ulcerative  lesions  of  the  lower  intestine,  anal 
fissure,  etc.,  but  these  causes  of  hemorrhage  are  usually  associated 
with  acute  nutritional  disturbances  and  are  easily  differentiated. 
Whether  or  not  a  diagnosis  can  be  made  by  the  use  of  occult  blood 
tests  when  no  gross  evidences  of  hemorrhage  have  been  observed  is 
a  question  to  be  determined.  That  such  tests  should  be  made  in 
all  cases  where  vomiting  is  associated  with  atrophy  in  young  infants 
is  indicated,  as  it  is  only  in  this  way  that  the  value  of  such  tests  for 
the  early  diagnosis  of  duodenal  ulcer  can  be  determined.     Our 
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series  of  cases,  in  which  the  diagnosis  was  confirmed  at  autopsy  in 
the  three  fatal  cases  in  which  a  cHnical  diagnosis  Avas  made,  shows 
that  it  is  possible  to  make  the  diagnosis  with  a  high  degree  of  cer- 
tainty when  the  symptoms  described  above  are  present.  We  have 
not  had  any  cases  in  which  the  condition  was  suspected  and  not 
found  at  autopsy. 

Holt^"  in  the  second  case  of  his  series  used  a  duodenal  catheter 
(this  case  had  a  coincident  jaundice)  and  twice  found  blood  in  the 
tube.  From  this,  together  with  the  presence  of  blood  in  the  stools, 
the  clinical  diagnosis  of  duodenal  ulcer  was  made.  He  recognizes 
the  possible  harmfulness  of  this  procedure,  but  thinks  that  the  risk 
is  so  slight  that  it  may  be  ignored,  and  recommends  the  use  of  the 
duodenal  catheter  for  purposes  of  diagnosis.  We  have  had  no 
experience  with  the  duodenal  catheter,  but  from  the  anatomical 
condition  pf  some  of  the  ulcers  we  have  observed,  and  as  in  all  prob- 
ability some  ulcers  heal  if  let  alone,  we  would  not  personally  care 
to  use  the  catheter  if  we  suspected  the  presence  of  a  duodenal  ulcer. 

Prognosis.  The  data  from  which  practically  all  our  knowledge 
of  the  condition  has  been  obtained  must  be  taken  into  considera- 
tion in  any  discusssion  of  the  prognosis.  Up  to  the  present  time 
it  has  been  a  lesion  found  almost  entirely  postmortem  and  unrecog- 
nized clinically.  This  is  not  a  proof  that  the  lesion  does  not  occur 
more  frequently  than  autopsy  figures  would  indicate,  and  is  followed 
by  healing.  Helmholz^^  reported  a  case  in  which  recovery  followed 
fairly  typical  symptoms,  and  Case  III  of  our  series  makes  a  second 
case  in  which  the  group  of  symptoms  pointing  to  an  ulcer  of  the 
duodenum  has  been  recognized  clinically  and  the  infant  recovered. 
In  a  case  reported  by  Schmidt  a  scar  of  an  old  duodenal  ulcer  was 
found  at  autopsy  in  an  infant  of  five  months.  The  ulcer  in  Case  ^' 
of  our  series  was  of  a  distinctly  chronic  tyi)c.  The  prognosis  must 
be  looked  upon  as  unfavorable,  however,  and  this  in  large  ))art  is  due 
to  the  age  of  the  infants  in  whom  the  ulcers  are  most  frecjucntly 
found  and  the  association  of  chronic  nutritional  disorders. 

Tkkatment.  \'ery  little  can  be  said  in  regard  to  the  trcatuuMit 
of  a  condition  about  which  so  little  is  known.  About  the  only 
indication  is  to  i)lace  the  infant  under  the  best  nutritional  condi- 
tions, which  means  breast  milk,  and  it  is  to  this  alone  that  we  attri- 
bute the  improvement  in  Case  III.  Surgical  interference  has  not 
been  deemed  advisable  in  any  of  our  cases,  owing  to  the  severe 
general  tuitritional  disorder  of  the  infants  at  the  time  the  diagnosis 
was  made.  If  methods  are  found  by  which  an  ulcer  can  hv  recognized 
early,  surgical  treatment  oilers  at  least  a  tlu>orctical  possibility. 

Pathogenesis.  The  cpicstion  of  etiology  and  pathogenesis  liiis 
been  left  to  the  last,  as  excejjt  for  the  j)urc  inorbid  anatomy  of  the 
ulcers  the  pathology  t)f  the  condition  is  obscure.     A  few  associated 

'"  Loc.  rit,  "  Loc  cit. 
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phenomena  are  of  interest,  and  i)r()bably  of  importance,  but  any 
deductions  made  from  them  are  still  of  the  nature  of  hypotheses. 

The  ulcers  may  be  either  single  and  multiple,  and  vary  from  small 
areas  of  superficial  necrosis  to  cleanly  "punched-out"  ulcers,  which 
involve  all  of  the  layers  of  the  intestinal  wall,  and  which  in  a  few  cases 
have  even  perforated  with  a  resulting  peritonitis.  They  are  found 
between  the  ])ylorus  and  ampulla  of  ^'ater,  and  are  most  commonly 
situated  just  beyond  the  pyloric  ring.  In  all  four  of  our  cases  which 
came  to  autopsy  the  ulcer  was  located  on  the  posterior  wall,  and 
this  is  true  of  practically  all  of  the  cases  reported  in  literature. 
The  few  exceptions  are  in  duodenal  ulcers  of  the  newborn.  "Whether 
or  not  this  has  any  relationship  to  the  origin  of  the  ulcers  is  uncer- 
tain, but  my  attention  was  called  by  Dr.  George  M.  Smith  to  the 
fact  that  this  (the  posterior  wall)  would  be  the  most  dependent 
part  of  the  duodenum  with  an  infant  upon  its  back,  and  hence  for 
mechanical  reasons  the  point  upon  which  any  substance  acting 
upon  the  mucosa  would  be  most  apt  to  exert  its  action.  From  a 
pathological  stand-point  care  must  be  taken  to  distinguish  the  early 
stages  of  true  ulceration  with  inflammatory  reaction  from  the  super- 
ficial necrosis  (digestion)  which  develops  with  exceeding  rapidity 
postmortem  or  shortly  before  death. 

Little  is  known  of  the  conditions  leading  to  the  development  of 
duodenal  ulcer  in  the  adult.  Most  theories  presupppose  a  lowered 
integrity  of  or  some  insult  to  the  cells  of  the  mucosa,  with  subse- 
quent action  of  gastric  or  intestinal  secretions.  Arteriosclerotic 
changes  do  not  come  into  the  question  of  the  development  of  ulcers 
in  infancy,  and  whether  the  same  factors  are  at  work  in  the  produc- 
tion of  ulcers  in  both  the  infant  and  adult  is  a  matter  of  conjecture. 
That  the  ulcers  in  infancy  may  be  present  for  some  length  of  time 
and  thus  have  a  certain  chronicity  is  shown  by  Case  lY  in  our  series. 
Healing  may  occur  as  is  shown  by  the  case  of  Schmidt's  mentioned 
above,  bj'  Case  III  in  our  series,  and  the  case  of  Helmholz,  which 
recovered.  It  is  not  at  all  unlikely  that  many  cases  of  duodenal 
ulcer  develop  and  later  heal,  being  unrecognized  clinically. 

The  age  at  which  duodenal  ulcers  are  found  is  of  interest  as  the 
lesion  seems  to  be  almost  entirely  restricted  to  early  infancy.  They 
occur  most  frequently  between  the  first  and  fourth  months  and 
only  5  out  of  65  cases  according  to  Holt  have  been  reported  in  infants 
over  five  months.  The  ages  of  the  patients  in  our  series,  one,  five, 
three,  three,  and  two  months  respectively,  are  in  agreement  with 
this  age  incidence.  This  is  the  same  age  period  at  which  alimentary 
decomposition  most  frequently  develops,  and  the  association  of 
chronic  nutritional  disease  with  duodenal  ulcer  is  considered  by  some 
as  of  more  than  casual  importance.  Plelmholz^-  who  reported  the 
first  series  of  cases  took  as  the  theme  of  his  paper  the  association  of 

'-  Loc  cit. 
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duodenal  ulcer  with  "pedatrophie."  Finklestein/^  who  so  far  as 
we  know  is  the  only  author  of  a  text-book  of  pediatrics  who  has 
given  the  subject  any  consideration,  considers  the  tendency  to 
ulceration  to  have  its  origin  in  the  processes  of  decomposition.^'*  It 
is  on  the  other  hand  as  easy  to  defend  the  view  that  the  decomposi- 
tion is  a  result  rather  than  a  cause  of  duodenal  ulcer,  and  hence 
that  duodenal  ulcer  is  one  of  the  many  causes  of  chronic  nutritional 
disease,  or  that  both  are  dependent  upon  the  same  causes.  The 
cases  of  duodenal  ulcer  in  the  newborn  and  the  few  cases  of  ulcer 
in  infants  without  chronic  nutritional  disorders  would  point  tGV\  ard 
these  latter  conceptions.  Whether  the  relationship  of  the  nutri- 
tional disorder  to  the  duodenal  ulcer  is  one  of  cause  or  result  the 
association  of  the  two  is  one  of  the  most  striking  features  of  the 
pathology  and  is  a  factor  of  importance  in  the  diagnosis,  prognosis, 
and  treatment. 


EFFECTS  OF  HEREDITY  IN  BOVINE  TUBERCULOSIS.' 
By  Harlow  Brooks,  M.D., 

PROFESSOR    OF    CLINICAL    MEDICIJfE,    UNIVERSITY    AND    BELLEVDE    HOSPITAL    MEDICAL 

college;    VISITING    PHYSICIAN    TO    THE    MONTEFIORE    HOSPITAL 

AND    TO    THE    CITY    HOSPITAL,    NEW    YORK. 

That  a  very  high  percentage  of  dairy  cattle  are  tuberculous,  that 
is,  are  "reactors"  is  a  universally  admitted  fact.  State  and  muni- 
cipal laws  are  more  and  more  insisting  that  the  milk  of  tuber- 
culous animals  shall  not  be  sold,  and  the  question  of  bovine  tuber- 
culosis has  become  a  serious  economic  as  well  as  hygienic  problem. 
When  one  realizes  that  for  general  use  milk  must  be  furnished  at  a 
rate  which  can  be  paid  by  the  average  citizen  and  at  the  same 
time  appreciates  the  fact  that  the  dairyman  must  expect  from  15 
to  50  per  cent,  of  his  stock  to  be  ruled  out  if  the  tuberculin  tests 
are  rigidly  enforced,  the  problem  of  milk  supply  becomes  a  factor  of 
very  great  difficulty  as  well  as  imj^ortance.  A  further  fact  of  great 
bearing  is  the  strong  probability  that  the  more  highly  blooded  cattle 
are  most  likely  to  be  found  to  be  reactors.  This  makes  the  problem 
of  the  honest  and  ambitious  dairyman  even  more  difficult,  for  if  he 
atte!nj)t  to  increase  the  (luality  of  milk  or  the  butter  i)roduction  of 
his  herd,  he  almost  invariably  breeds  in  tuberculous  stock,  and 
unless  extraordinary  and  expensive  methods  of  isolation  are  prac- 
tised dissemination  of  the  infection  is  almost  certain  to  follow.    On 

"  Lclirbuch  tier  SiiiinIinKskrankhritoii,  Zwoitc  H:ilftc,  p.  200. 

'*  In  iiicht  nllzu  scltencn  Fallen  koinnit  cs  zu  tocrfarboncn  Entlccrungen  als 
Symptom  von  DarmbliituuKcn.  Sie  stammcn  aus  poptischon  Duodcnalgcschwiiren, 
die  .sich  nach  ncurcn  Featstellungen  bci  dckomponiertcn  Kindern  so  haufigfinden 
dass  dcr  Dekompositions  vorgang  in  irgendciner  bishcr  noch  dunklen  Weise  die 
Disposition  dazu   begriindcn   muss. 

'  Read  licfore  the  .\s3ociation  of  American  Physicians,  May  13,  1014. 
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the  other  hand,  if  he  fails  to  thus  improve  his  stock  he  is  very 
likely  to  get  into  trouble  because  the  quality  of  his  milk  may  be 
found  deficient  and  he  thus  also  lays  himself  liable  to  prosecution. 

The  difficulty  of  improving  breed  is  a  very  serious  matter,  par- 
ticularly for  the  farmer  of  small  capital  since  the  price  of  blooded 
stock  is  always  high  and  he  is  very  likely  to  purchase  as  non-reactors 
cattle  which  have  been  "plugged"  against  the  tuberculin  reaction 
by  dishonest  dealers.  This  trick  of  "plugging,"  though  familiar  to 
most  stock  men,  I  find  is  not  widely  known  by  physicians.  There 
is  no  doubt  but  that  when  tuberculin  tests  are  known  to  be  about 
to  be  made,  this  method  is  practised  so  that  negative  results  are 
obtained  even  in  cattle  which  ma}^  be  extensively  so  diseased. 
"Plugging"  is  performed  by  injecting  a  dose  of  tuberculin  a  few  days 
before  the  public  or  legal  test.  For  some  time  after  the  reaction 
which  follows  this  injection,  subsequent  tuberculin  tests  are  nega- 
tive so  that  even  widely  diseased  animals  may  be  tested  and  sold 
apparently  as  free  from  tuberculosis.  As  can  be  seen,  detection 
of  this  fraud  may  be  practically  impossible. 

Another  point  often  unrecognized  by  the  hygienist  is  that  the 
tuberculin  test  in  cattle  as  in  man  is  positive  in  animals  which  while 
they  may  harbor  foci  of  the  disease  are  not  actively  tuberculous, 
that  is,  the  reaction  may  be  given  by  cured  cases.  If  we  were  to 
apply  to  man  routine  tuberculin  tests  it  is  certain  that  we  should 
find  many  supposed  and  actually  healthy  individuals  who  would 
respond  to  the  reaction.  The  term  "Reactor"  is  therefore  indis- 
criminatively  applied  by  stock  men  to  animals  perhaps  not  actively 
or  obviously  tuberculous  and  yet  which  simply  give  the  reaction. 
It  is  found,  however,  that  when  such  stock,  ap])arently  otherwise 
sound,  be  housed  and  fed  with  perfectly  healthy  non-reactors  the 
non-infected  herd  sooner  or  later  become  widely  diseased  for  the 
sensitiveness  of  uninfected  animals  to  tuberculosis  is  remarkable  and 
apparently  much  greater  than  in  man.  The  common  practice  of 
dairy  men  is  to  largely  ignore  this  fact,  to  take  the  chance  as 
part  of  the  risks  of  the  business,  and  to  eliminate  only  such  animals 
as  are  obviously  sick.  These  usually  form  but  a  small  percentage 
of  the  real  reactor  group  and  under  such  methods  the  disease  can 
never  be  eliminated  from  the  herd. 

The  problem  then  becomes  very  complex  particularly  from  an 
economic  standpoint.  It  is  true  that  thorough  pasteurization 
of  milk  will  eliminate  the  possibility  of  transmitting  tuberculous 
infection  to  man.  I  do  not  propose  to  enter  into  the  discussion  of 
this  problem  at  this  time  but  to  especially  point  out  that  reactors 
in  any  herd  eventually  cause  the  more  or  less  complete  infection  of 
that  group. 

The  experiments  conducted  at  Woodcrest,  previously  reported,'^ 

'  Trans.  Soo.  Exp.  Med.  and  Biol.,  1914,  vol.  xi,  No.  2,  p.  50. 


720    brooks:  effects  of  heredity  in  bovine  tuberculosis 

have  apparently  furnished  a  solution  for  this  problem  though  it 
must  be  admitted  a  very  expensive  one  indeed  for  the  breeder  of 
moderate  capital  since  it  practically  necessitates  separate  and  dis- 
tinct establishments  and  personnel,  and  enough  capital  to  permit  a 
more  or  less  idle  and  largely  non-productive  group  of  animals. 

To  me  personally  the  fact  of  greatest  interest  has  been  that  the 
inbreeding  of  tuberculous  animals  has  in  no  way  impaired  the  type 
or  desirability  of  the  offspring.  It  has  been  conclusively  shown 
that  the  calves  are  very  rarely,  if  ever,  infected  before  or  at  birth. 
That  the  slightest  carelessness  in  exposure  of  the  newborn  calves  to 
infection  leads  to  certain  disaster  is  illustrated  by  ten  recent  infec- 
tions at  Woodcrest  through  the  negligence  of  one  workman  in  not 
minutely  following  out  the  instructions  laid  down.  Tuberculous 
animals  of  desirable  types  may  therefore  be  freely  used  for  breed- 
ing purposes  provided  that  the  calves  are  not  allowed  to  come  in 
contact  with  the  infected  parents.  The  economic  as  well  as  the 
biological  importance  of  this  apparent  fact  is  obvious. 

To  establish  the  fact  that  reactors  may  furnish  and  perpetuate 
most  desirable  traits  as  to  type,  fertility,  milk,  and  cream  pro- 
duction, and  to  therefore  contravert  the  suggestion  that  such  infected 
animals  should  be  utterly  destroyed,  notes  of  the  following  group  of 
animals  are  presented,  taken  by  permission  of  Mr.  Dimick  from  the 
records  of  Woodcrest  Farm. 

Pietje  22d,  No.  70884.  The  foundation  dam  of  this  strain  was 
imported  from  Holland  by  the  Woodcrest  Farm.  She  was  sup- 
posedly of  the  highest  type  representing  the  Holstein-Fresian  breed 
and  her  pedigree  shows  descent  from  the  finest  animals  of  this  stock. 
It  has  not  been  possible  to  ascertain  whether  or  not  she  was  derived 
from  tuberculous  parentage  but  early  tests  at  the  Woodcrest  Farm 
showed  her  to  be  a  "reactor"  although  apparently  in  perfect  health. 
She  died  of  generalized  tuberculosis  at  the  age  of  fourteen  years, 
four  months.  She  is  credited  with  four  calves  born  in  Holland  and 
seven  in  this  country.     She  made  the  following  remarkable  record: 

Butter,  seven-day  test 31.62  pounds 

Milk,  seven-day  test 673.90 

Butter,  thirty-days  test 128.37 

Milk,  thirty-day.s  test 2786.40 

Butter,  six-months  test ,")t)6.60 

This  last  item  is  stated  to  be  the  world's  recH)rd  for  butter  prodiic- 
ti(in  tor  this  time.  During  this  same  period  she  produced  13,073.00 
jjonnds  of  milk.  While  at  the  Woodcrest  I'arin  she  gave  birth  to  an 
annual  calf  with  records  as  follows: 

(1)  Woodcrest  Pietje.  .\  bull  calf;  a  perfect  and  etVectively  fer- 
tile specimen,  sold  as  a  herd  bull.  This  animal  is  not  known  to  In- 
tiii)erculous,  although  it  is  strongly  probable  that  he  is. 

(2)  Pietje  22(1*8  Woodcrest  Lad.  This  animal  is  a  jjcrfect  speci- 
men in  every  respect  and  has  been  retained  at  the  head  of  the  Bou- 
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tekou  Farm  as  a  stud  animal.  He  is  known  to  be  tuberculous  and  is 
isolated  with  the  tuberculous  herd.  A  daughter  of  this  animal  has 
produced  at  the  age  of  four  years  35  pounds  of  butter  in  seven  days. 
This  is  stated  to  be  a  world's  record  for  this  age. 

(3)  Pietje  22d's  daughter.  This  animal  at  birth  was  a  perfect 
specimen  in  every  apparent  respect,  although  she  was  found  to  be 
tuberculous  in  the  second  year  of  her  age.     Her  record  is  as  follows: 

Butter,  seven  days 25 .  19  pounds 

Milk,  seven  days 553.40       " 

Butter,  thirty  days 104 .  29       " 

Milk,  thirty  days 2202.22 

She  was  fertile  each  year  and  her  offspring  have  all  been  perfect 
specimens  of  their  kind.  She  died  in  January  last  from  a  generalized 
tuberculosis  one  week  after  the  delivery  of  her  last  and  perfect  calf. 
This  animal  has  not  yet  been  submitted  to  the  tuberculin  test  ])ut 
inasmuch  as  it  was  removed  from  the  mother  immediately  after 
birth,  from  previous  experience,  it  is  assumed  to  be  non-tuberculous. 
She  was  the  dam  of  Woodcrest  Jamaica  Pietje;  a  bull  calf,  per- 
fect in  every  respect  and  now  the  head  of  a  valuable  herd.  This 
animal  has  proved  to  be  normally  fertile.  A  daughter  in  her  second 
year  has  given  a  butter  record  for  seven  days  of  16.07  pounds,  and 
of  milk  for  the  same  time  of  350.30  pounds.  Woodcre.st  Jamaica 
Pietje  was  removed  from  the  dam  at  birth,  isolated  from  the  tuber- 
culous herd,  and  is  free  from  any  disease.  Also  dam  of  Woodcrest 
Johanna  Pietje:  A  perfect  and  fertile  bull.  He  is  free  from  tuber- 
culosis as  he  was  removed  from  the  dam  immediately  after  birth. 
Dam  also  of  Woodcrest  Pietje  Pontiac:  A  perfect  male  specimen 
removed  from  the  dam  immediately  after  birth  and  consequently 
free  from  disease.  This  animal  was  sold  while  a  calf  for  S2000,  and 
is  the  anticipated  head  of  a  valuable  herd. 

(4)  Pietje  22d's  second  daughter.  This  animal  has  always  been 
tuberculous  having  received  the  infection  apparently  from  her  dam 
shortly  after  birth,  nonetheless  she  was  in  every  way  a  perfect  speci- 
men and  gave  a  record  of  butter  production  for  seven  days  of  29.03 
pounds;  of  milk  in  the  same  period  584.70  pounds.  Butter  thirty 
days,  117.24  pounds;  butter  for  one  year,  829.53  pounds.  Milk  for 
the  same  time,  19,722.90  pounds.  This  animal  died  apparently 
from  a  generalized  tuberculosis  in  September,  1913.  She  had  been 
fertile  each  year  since  her  maturity  and  all  her  calves  were  normal 
specimens.  Three  of  these  offsping  are  recorded  all  perfect,  typical, 
and  fertile  in  every  way. 

(5)  Pietje  22d's  son.  This  animal  is  a  perfect  specimen,  although 
found  to  be  tuberculous  at  the  age  of  one  year.  He  is  at  the  head 
of  a  herd,  serving  about  100  animals  yearly;  is  very  fertile  and 
typical  of  the  breed  in  every  way.  His  first  five  daughters  at  two 
years  of  age  average  over  18  pounds  of  butter  in  seven  days  each  and 
over  4  per  cent,  of  fat. 
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(6)  Pietje  22d's  third  daughter.  Found  to  be  tuberculous  at 
three  years  of  age;  after  having  successfully  passed  two  prior  tests. 
Her  record  shows  butter  production  in  seven  days,  16.07  pounds; 
milk  production  seven  days,  302.30  pounds.  This  animal  is  the 
dam  of  one  heifer  which  has  not  yet  freshened  but  which  is  a  perfect 
specimen  of  her  class. 

(7)  A  bull  calf,  the  last  offspring  of  this  remarkable  cow,  died  of 
an  infantile  diarrhea  in  its  very  early  youth,  before  it  had  been 
registered. 

The  male  parentage  in  many  if  not  most  of  these  instances  has 
been  also  tubercidous  in  all  probability.  The  question  of  whether 
or  not  the  offspring  became  tuberculous  depends  entirely  upon 
exposure  after  birth.  The  point  of  greatest  importance  illustrated 
by  this  remarkable  family  is  that  no  defects  of  a  biological  nature 
have  been  found  in  any  of  the  offspring  of  this  definitely  tuberculous 
stem.  All  are  perfect  specimens.  There  has  been  no  reduction  in 
fertility,  and  judging  from  the  milk  and  butter  records  no  diminution 
in  butter  or  milk  production,  and  as  stated,  several  world's  records 
have  been  attained  by  these  animals. 

This  family  is  apparently  fairly  illustrative  of  others  of  like  nature, 
and  in  so  far  as  the  observations  go  it  seems  definitely  demonstrated 
that  parental  tuberculosis  in  the  cow  causes  no  defects  to  be  apparent 
in  the  offspring  even  though  the  calf  be  born  in  the  almost  terminal 
stages  of  the  disease  in  the  dam. 

This  report  is  also  intended  to  point  out  that  the  term  "reactor"  as 
used  by  stock  men  often  means  what  in  human  medicine  would  be 
classed  as  healed  tuberculosis.  It  seems  to  show  that  definitely 
tuberculous  animals  may  be  safely  utilized  for  breeding  purposes 
and  that  they  may  be  crossed  and  inbred  with  entire  disregard  of 
the  factor  of  tuberculosis  and  purely  for  the  purpose  of  improving 
or  maintaining  type.  Most  important  of  all,  the  fact  stands  out 
that  although  it  may  not  be  wise  to  utilize  the  unpasteurized  milk 
of  reactors  for  human  consumption  nor  yet  for  the  feeding  of  calves 
or  other  animals,  yet  reactors  may  be  successfully  and  safely  used 
as  brood  stock  and  thus  cease  to  be  an  economic  waste. 


NOTES  ON  THE  EXAMINATION  OF  THE  URINE  FOR  TUBERCLE 

BACILLI. 

By  Joiix  W.  (in  K(inL\N,  M.D., 

PROFESSOR    OK    .SUKtSKUY,    YALK    UNIVERSITY,    NEW    HAVEN',    CONN. 

TiiF,  well-known  difficulties  attending  the  accurate  diagnosis  of 
tuberculosis  of  the  kidney  and  bladder  make  it  important  to  use 
every  possible  device  to  increase  the  probability  of  finding  the 
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tubercle  bacillus  when  it  is  present,  as  well  as  of  eliminating  all 
sources  of  error.  In  a  patient  recently  seen  I  was  able  to  make  the 
diagnosis  of  vesical  tuberculosis  by  finding  the  organism  which  had 
been  previously  overlooked.  This  patient  was  a  woman  who  for 
two  years  had  suffered  from  the  usual  distress  attending  bladder 
irritation.  In  spite  of  the  persistence  and  severity  of  the  symp- 
toms, thorough  search  for  tubercle  bacilli  had  not  been  made.  The 
urine  was  indeed  so  clear  that  one  was  justified  in  assuming  no 
severe  lesion  of  the  bladder  to  be  present;  and  the  patient  had,  as 
a  matter  of  fact,  been  regarded  as  a  neurasthenic,  a  diagnosis  which 
was  justified  b}-  her  temperament.  Cystoscopy,  however,  showed 
a  definite  linear  ulcer  in  the  vault  of  the  bladder  above  the  right 
ureter,  well  away  from  the  trigone.  The  rest  of  the  bladder  showed 
no  definite  changes,  though  there  was  slight  dilatation  of  the  vessels 
throughout.     The  ureteral  orifices  were  normal. 

It  seemed  to  me  necessary  to  obtain  material  from  the  surface  of 
this  ulcer  if  the  diagnosis  were  to  be  made.  1  therefore  distended 
the  bladder  with  water  to  the  point  of  discomfort — indeed,  suffi- 
ciently to  cause  a  slight  hemorrhage  —  and  saved  the  washings. 
In  the  washings,  after  centrifugation,  several  clumps  of  tubercle 
bacilli  were  found;  these  had  doubtless  been  washed  oft"  the  surface 
of  the  ulcer.  The  ureters  were  both  catheterized  and  the  urine 
injected  into  guinea-pigs,  with  negative  results.  The  patient  is 
having  the  usual  up-and-down  career  of  vesical  tuberculosis,  and 
is  thus  far  to  be  regarded  as  a  case  of  primary  bladder  tuberculosis 
without  demonstrable  kidney  lesion. 

The  important  point  brought  out  by  the  case  is  the  fact  that  in 
vesical  tuberculosis,  if  the  ulcer  is  on  the  vault  of  the  bladder,  where 
it  is  seldom  or  never  reached  by  the  small  amounts  of  urine  present 
there  at  any  one  time,  tubercle  bacilli  may  quite  readily  be  absent 
from  the  urine,  or  at  least  not  present  in  great  number.  In  such 
cases,  therefore,  and  indeed  in  all  cases  of  vesical  tuberculosis,  one 
should  add  to  the  catheterized  urine  to  be  examined  for  the  organ- 
isms, washings  from  the  bladder  surface.  In  obtaining  these  wash- 
ings it  is,  I  think,  advisable  to  allow  fluid  to  flow  in  until  the  bladder 
is  distinctly  distended,  so  as  to  obtain  material  from  its  whole  sur- 
face. I  have  been  impressed  with  the  frequency  with  which  tubercle 
bacilli  may  be  found  in  genito-urinary  tuberculosis  if  careful  search 
is  made.  Indeed,  I  have  thus  far  seen  only  one  case,  with  negative 
urinary  examination,  in  which  the  guinea-pig  inoculations  were 
positive.  In  this  patient  the  specimen  was  sent  from  a  distance 
by  the  family  physician  and  only  one  examination  was  therefore 
possible.  In  this  urine  the  organisms  were  not  found,  though 
guinea-pig  inoculations  were  positive. 

The  Presence  of  Tubercle  Bacilli  in  the  Urine  in  General 
Miliary  Tuberculosis.  Some  years  ago  I  endeavored  to  deter- 
mine whether  or  not  the  smegma  bacillus  was  present  in  the  bladder. 
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It  had  previously  been  shown  that  it  was  not  present  in  the  pos- 
terior urethra.  The  bladder  urine  was  studied  by  aspirating  it 
under  aseptic  conditions  in  routine  cases  at  postmortem  in  the 
Johns  Hopkins  Hospital.  In  the  first  case  thus  studied  I  was  sur- 
prised to  find  in  the  urine,  after  centrifugation  and  staining,  many 
large  clumps  of  organisms  deeply  stained  with  the  carbol-fuchsin. 
These  were  at  first  interpreted  as  smegma  bacilli,  but  on  looking  up 
the  pathological  report  of  the  case  it  was  found  to  be  one  of  advanced 
general  miliary  tuberculosis,  with  lesions  in  the  kidney,  ureters, 
and  bladder.  This  patient  had  gone  to  autopsy  with  a  doubtful 
diagnosis.  I  then  looked  over  the  histories  of  the  cases  of  general 
miliary  tuberculosis  at  the  Johns  Hopkins  Hospital  and  found 
that  in  nearly  every  instance  in  which  the  urine  was  examined  for 
the  organisms  they  were  found  present;  but  that  in  the  majority 
of  instances  no  urinary  examination  for  tubercle  bacilli  had  been 
made,  although  the  sputum  had  been  examined  with  great  care. 
The  point  brought  out  by  these  observations  is  that  in  suspected 
general  miliary  tuberculosis  (a  disease,  as  is  w^ell-known,  readily 
confused  with  typhoid  fever  and  other  febrile  conditions)  the  urine 
should  be  examined  for  tubercle  bacilli,  for  the  value  of  urinary 
examination  in  these  cases  is  far  greater  than  that  of  sputum 
examination. 


ALBUMIN    IN    THE    SPUTUM   IN    TUBERCULOSIS:    ITS  VALUE 
IN  DIAGNOSIS  AND  PROGNOSIS.^ 

By  Charles  Hartwell  Cocke,  B.A.,  ^I.D., 

ASHEVILI.K,    NORTH    CAROLIXA. 

Doubtless  we  shall  always  place  our  chief  dependence  upon 
physical  examination  for  the  recognition  of  pulmonary  tuberculosis; 
however,  there  are  times  when  even  the  keenest  examiner  would 
like  to  have  corroboration  of  the  suspicions  which  have  been  aroused 
by  his  findings  on  physical  examination.  Of  the  numerous  tests 
apjjlied  to  such  suspects,  in  the  hope  or  expectation  of  confirmation 
of  the  diagnosis  of  tuberculosis,  such  as  the  various  tuberculin 
reactions  (the  cutaneous  of  von  Pirquet,  the  subcutaneous,  the 
percutaneous  of  Moro,  and  others;  the  intradermal  of  ]\Iantoux 
and  the  ophthalmic  of  Calmette) ;  the  sero-agglutination  of  Arloing 
and  Courmont;  the  precipitin  test  of  Bonome  and  Vincent  and 
Combes;  AVright's  opsonic  index;  anaphylaxis  (Marmorek);  the 
cobra  ])ois()n  reaction;  and  finally  the  fixation  test,  all  leave  some- 
thing wanting.    Some,  or  rather  most,  of  tiiesc  require  too  elaborate 

'  Read  before  the  North  Qaroliiia  State  Medical  Association  at  the  annual  meeting 
at   HalriKh.  .Iiliir  Ifi,  1914. 
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laboratory  facilities  and  too  skilled  workers  to  be  at  the  command 
of  the  general  practitioner,  and  others  are  of  such  dilicacy  as  to 
give  positive  results  in  febrile  conditions  other  than  tuberculosis; 
and  all  of  them  are  open  to  the  criticism  that  they  fail  to  show 
whether  the  patient  who  reacts  is  suffering  from  active,  latent,  or 
healed  tuberculosis.  In  an  effort  to  find  some  simple  means  by  which 
any  physician  can  corroborate  clinical  suspicions  or  evidences  of 
pulmonary  tuberculosis  the  albumin  reaction  in  the  sputum  has 
of  late  come  into  vogue,  with  the  hope  of  furnishing  conclusive 
evidence  of  active  tuberculosis  or  by  a  negative  finding  excluding 
the  possibility  of  tuberculosis.  It  was  with  the  hope  of  determining 
for  our  own  future  guidance  and  dependence  the  exact  value  of  this 
addition  to  our  diagnostic  and  prognostic  methods  that  we  have 
undertaken  the  examination  of  the  sputum  in  a  certain  number  of 
cases  with  a  survey  of  the  available  literature,  the  results  of  which 
we  now  present. 

The  first  mention  of  albumin  in  the  sputum  was  made  by 
Biemer,^  in  1855.  The  statement  attracted  no  particular  attention, 
though  Wanner,  in  190-3,  stated  that  all  sputa  contained  albumin, 
liberated  through  decomposition.  However,  the  attention  of  the 
profession  was  not  focussed  upon  this  matter  until  the  report  of 
Roger  and  Lev;^'  Valensi^  in  1909,  who  claimed  that  albumin  was 
found  almost  constantly  in  the  sputum  in  tuberculosis,  but  was 
not  present  in  chronic  bronchitis,  maintaining,  further,  that  two 
negative  examinations  of  sputa  for  albumin  excluded  tuberculosis. 

Naturally  such  statements,  together  with  the  simplicity  of  the 
test  which  puts  it  within  the  hands  of  all,  at  once  elicited  the  interest 
of  numerous  observers  who  commenced  examinations  in  the  effort 
to  corroborate  or  disprove  these  views.  At  present,  however, 
though  quite  a  few  obserA'ers  have  presented  the  results  of  their 
studies  on  this  subject,  there  is  a  striking  lack  of  unanimity  of 
interpretation  of  the  results,  particularly  insofar  as  the  test  may 
be  considered  an  addition  to  our  diagnostic  methods  for  the  early 
recognition  of  tuberculosis. 

The  sputum  for  examination  should  be  carefully  collected  and 
as  little  mixed  with  saliva  as  possible.  Saliva  contains  variable 
amounts  of  protein  which  may  react  to  the  test  for  albumin,  hence 
the  sputum  should  be  as  nearly  saliva-free  as  possible,  being  obtained 
from  below  the  glottis.  Blood  in  any  amount  and  particles  of  food 
should  be  excluded,  as  they  impair  the  accuracy  of  the  observations. 
In  our  own  tests  the  sputum  has  been  collected  in  an  open-mouthed 
bottle,  mLxed  with  an  equal  amount  of  tap  water  (though  some  prefer 
distilled  water),  mucin  precipitated  with  a  few  drops  of  acetic  acid, 
and  the  whole  vigorously  shaken  and  then  allowed  to  stand.  It 
is  then  filtered  through  a  wet  filter  paper  and  the  filtrate  examined 

*  Die  Lehre  voni  Auswurf,  Wurzburg,  18.55. 

'  Society  Medicale  des  Hopitaux,  1909,  vol.  xwiii. 
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by  any  of  the  ordinary  tests  for  albumin;  that  is,  heat,  10  per  cent, 
potassium  ferrocyanide,  etc. 

The  question  of  the  diagnostic  and  prognostic  value  of  the 
reaction  has  divided  observers  into  two  or  more  classes,  according 
to  the  results  of  their  observations;  opinions  ranging  from  unquali- 
fied acceptance  of  the  test  as  proof  or  disproof  of  tuberculosis  to 
absolute  disbelief  in  its  value  as  a  diagnostic  means  in  tuberculosis. 
Brown  and  Ross,^  of  the  Adirondack  Cottage  Sanitarium,  conclude 
from  an  examination  of  the  sputa  of  116  cases  in  various  stages  of 
the  disease  that  all  patients  with  bacilli  of  tuberculosis  in  the  sputum 
give  a  positive  albumin  reaction;  that  the  degree  of  the  reaction 
is  proportional  to  the  stage  of  the  disease;  that  the  reaction  may 
occur  only  during  an  exacerbation  of  the  trouble;  and  that  a  positive 
reaction  by  itself  is  of  little  diagnostic  value,  and  in  no  way  parallels 
the  tuberculin  tests  for  the  determination  of  tuberculosis.  They 
found  that  one  examination  was  very  inconclusive  and  on  several 
occasions  found  a  positive  reaction  after  several  negative  findings. 
The  repeated  negative  findings  in  cases  of  acute  miliary  tuberculosis 
probably  mean  that  there  is  no  active  pulmonary  tuberculosis. 

Biernachi^  says  that  a  positive  albumin  reaction  in  the  sputum 
has  diagnostic  worth  only  within  limitations.  An  albumin  content 
of  more  than  2  per  cent,  bespeaks  a  manifest  character  for  the 
tuberculosis,  a  conclusion  which  we  think  will  stand  without  fear 
of  contradiction.  An  inflammatory'  or  destructive  process  of  lung 
tissue  being  excluded,  we  can,  he  thinks,  diagnose  tuberculosis 
upon  the  grounds  of  a  positive  albumin-sputum  reaction. 

Schmitz,''  after  an  examination  of  the  sputa  of  100  cases,  finds 
that  in  most  cases  of  incipient  tuberculosis,  albumin  is  found  in 
varying  amounts  in  even  sparse  sputum  without  the  presence  of 
bacilli,  though  in  undoubted  cases  of  tuberculosis,  for  example, 
fibrosing  and  proliferative  forms,  no  albumin  may  be  found  in  the 
sputum.  The  albumin  reaction,  he  concludes,  is  not  reliable  for 
the  early  diagnosis,  but  bears  a  direct  relation  to  the  degree  of  the 
illness,  being  greater  with  the  progress  of  the  disease,  and  hence 
has  perhaps  a  value  in  prognosis.  It  bears  no  relation  to  albumin- 
uria. However,  it  is  so  simple  and  easy  that  it  is  a  welcome  addition 
to  our  diagnostic  procedures. 

Eiler  Hempel-Jorgensen,'  after  a  series  of  tests  (in  tuberculous 
as  well  as  other  cases),  found  albumin  in  the  sputum  in  ten  cases 
of  bronchitis  with  emphysema  and  asthma  in  varying  amounts 

*  The  Alliuniin  Roartion  in  the  Sputum  in  Pulmonary  Tuberculosis,  Transartiona 
of  the  .Seventh  Annual  Meeting  of  the  National  Association  for  the  Study  and 
Prevention  of  Tuberculosis. 

*  Rpf.  by  Schmey.  Tuberkulosc,  1911,  No.  11. 

*  Die  diaRnostirhe  Bedcutung  der  Eiwciss-reaktion  im  ,'^putuni,  Med.  Klinik, 
20.Juli.  191.3. 

■  Ueber  die  Ein-iss-reaktion  im  Sputum,  Beitrage  zur  Klinik  der  Tuberkulosc, 
voL  xxvi,  No.  4. 
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from  a  trace  to  1.8  per  cent.  (3  per  cent,  was  found  in  another 
case  of  bronchial  asthma  with  bronchitis  and  emphysema,  followed 
for  several  years  without  seeing  any  tuberculous  development), 
and  in  pulmonary  gangrene  and  croupous  pneumonia.  He  thinks 
that  the  amount  of  albumin  found  in  the  sputum  depends  upon 
which  part  of  the  sputum  is  used  and  on  the  mechanical  handling 
of  it,  since  he  found  that  there  was  a  definite  increase  up  to  a  certain 
moment,  depending  upon  the  amount  of  sputum  which  the  patient 
had.  He  concludes,  therefore,  that  the  reaction  as  a  diagnostic 
measure  in  the  first  stage  of  tuberculosis  ia  not  dependable. 

Gelderblom,"^  in  an  examination  of  seventy-five  cases,  always 
found  that  a  positive  albumin  content  of  the  sputum  meant  a  fresh 
process  in  the  lungs,  and  concluded  that  the  rise  and  fall  of  albumin 
in  the  sputum  was  an  index  to  the  progress  of  the  disease.  The 
presence  of  serum-albumin  in  the  sputum  seemed  to  confim 
Aufrecht's  theory  of  the  blood-borne  origin  of  tuberculosis.  He 
raises  the  interesting  question.  Would  the  systematic  use  of  the 
albuminometer  predict  a  hemorrhage? 

Schneider,^  says  that  Eiselt,  Goodman,  Fishberg  and  Fellerbaum, 
Ljubarsky,  St.  Acs-Nagy,  and  Luczinin  claim  that  the  albumin 
reaction  in  the  sputum  has  no  diagnositc  significance,  whereas 
Busnikara,  Levy,  Pershaw,  Brunner,  and  Pindberg  claim  that  it 
is  a  great  aid  to  diagnosis.  He  examined  the  sputa  of  90  cases  in 
his  series.  Tuberculosis  was  positively  diagnosed  in  74  cases,  64 
of  which  gave  a  positive  albumin  reaction  in  the  sputum.  There 
were  14  non-tuberculous  cases,  of  which  8  gave  a  positive  albumin 
reaction,  and  2  cases,  which  were  probably  tuberculous,  also  had 
positive  reactions.  He  divided  his  sputa  into  mucoid,  mucopuru- 
lent, and  purulent,  and  says  that  all  pussy  sputum  contains  albumin, 
the  amount  depending  upon  the  pus  content.  He  concludes  that 
the  reaction  is  not  specific  for  tuberculosis,  being  found  in  8  cases 
out  of  14  known  definitely  not  to  be  tuberculosis,  and  also  being 
negative  in  more  than  15  per  cent,  of  cases  known  to  be  tuberculosis. 

The  analyses  thus  far  reported  by  the  writer  are  most  discourag- 
ing, but  the  work  of  Treadgold  and  Ridge,^"  in  a  measure,  contradicts 
the  adverse  reports  above  given.  They  report  the  results  of  their 
examinations  of  the  sputa  of  2164  cases,  the  largest  number  yet 
reported  by  any  single  authors.  Of  the  first  2000  cases,  615  showed 
bacilli  in  their  sputum,  and  in  the  entire  series  albumin  was  positive 
in  96  per  cent.  In  the  non-tuberculous  cases  examined  albumin  was 
found  present  in  32  per  cent,  and  negative  in  68  per  cent.  In  the 
last  164  cases  reported  by  them  separately  by  reason  of  the  greater 

'  Deutsch.  med.  Woch.,  vol.  xxxix.  No.  41. 

*  Die  diag.  Bedeutung  des  Xachwciss  vom  Eiweiss  in  Sputum,  Lungcnkrankor, 
Zentralblatt  f.  innere  Med.,  October  1913,  No.  41. 

10  The  Albumin  Reaction  in  Sputum;  its  Significance  and  Causation,  Lancet, 
August,  1913.  pp.  3h2  et  seq. 
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carefulness  with  which  the  observations  were  made,  albumin  was 
found  to  be  positive  in  98.9  per  cent,  of  definite  tuberculosis  and 
negative  in  only  1.1  per  cent.  Neither  bacilli  nor  albumin  were 
found  in  25  cases  of  bronchitis,  2  of  bronchiectasis,  1  of  laryngitis, 
and  in  14  cases  clinically  tuberculosis,  but  not  active;  from  which 
observations  they  conclude  that  all  active  tuberculosis  patients 
show  albumin  in  the  sputum;  that  the  positive  albumin  finding 
in  doubtful  early  tuberculosis  supports  the  diagnosis;  that  three 
successive  negative  albumin  findings  with  no  bacilli  in  the  sputum 
are  strong  evidence  against  tuberculosis;  and  that  the  test  has 
considerable  value  in  chronic  tuberculosis  and  emphysema  as 
evidence  of  activity  when  found  to  be  positive.  They  have  further 
made  cytological  examinations  of  these  later  specimens,  and  invari- 
ably found  when  the  albumin  reaction  was  positive  there  was  a 
relative  increase  in  the  number  of  alveolar  cells,  which  confirms 
the  belief  of  all  observers  that  the  presence  of  albumin  in  the  sputum 
is  always  associated  with  an  alveolitis. 

Ritter^^  found  the  reaction  positive  in  100  per  cent,  of  cases  with 
bacilli  and  in  78  cases  out  of  108  suspects.  Though  all  bacillary 
cases  gave  a  positive  albumin  reaction  the  amount  of  the  albumin 
was  not  proportionate  to  the  number  of  bacilli  found,  just  as  the 
number  of  bacilli  found  is  not  always  a  safe  index  to  the  severity 
or  extent  of  the  lesion.  Ritter's  enthusiastic  support  of  the  test 
as  a  diagnostic  measure  is  shown  by  the  sub-title  of  his  article, 
which  reads,  "Its  great  value  as  a  reliable  and  positive  diagnostic 
laboratory  method  for  differentiating  pulmonary  tuberculosis  from 
other  pulmonary  diseases." 

Our  cases  have  numbered  only  20  and  are  too  few  in  number 
from  which  to  reach  conclusions,  hence  this  survey  of  the  literature 
on  the  subject.  They  were  for  the  most  part  frankly  tuberculous 
cases  and  the  results  were  not  significant.  We  found  that  wherever 
there  was  an  exudative  process  in  the  lungs  albumin  was  found, 
the  amount  bearing  apparently  some  ratio  to  the  degree  of  activity 
though  no  quantitative  analyses  were  done,  and  hence  we  cannot 
speak  definitely  on  the  point.  In  one  suspicious  case  a  sputum 
which  showed  no  bacilli  gave  a  distinct  albumin  reaction,  the 
diagnosis  of  tuberculosis  never  being  confirmed,  though  there  is 
every  indication  that  the  patient  has  had  a  massive  fibrosing 
pleurisy  which  at  the  present  gives  no  evidences  of  activity.  Just 
why  this  patient  should  have  a  positive  albumin  reaction  in  his 
.sputum  when  there  is  no  discernible  evidence  of  alveolar  trouble 
we  are  not  prepared  to  say. 

While  no  attempt  has  been  made  in  tiie  cases  reported  thus 
far  to  sejvirate  the  forms  of  protein,  it  may  be  stated  that  an  excess 
of  globulin  is  favorable  while  an  excess  of  serum-albumin  is  usually 

"  The  Albumin  Analysis  of  the  Sputum,  Med.  Rec,  April  2fi,  191.3 


CLARK:   A  PERSONALITY  STUDY   OF   EPILEPTIC   CONSTITUTION     729 

associated  with  fever,  emaciation,  night  sweats,  and  an  advancing 
process  (SmoHzanski).  We  have  been  able  to  collect  from  the 
literature  the  results  of  the  analyses  of  3951  cases  in  all  stages 
(not  including  our  own),  in  which  there  was  a  positive  albumin 
reaction  in  the  sputum  in  3778,  or  95.6  per  cent.  These  cases  were 
all  definitely  known  at  the  time  or  later  proved  to  be  tuberculosis, 
so  that  the  conclusion  is  inevitably  forced  upon  us  that  the  large 
majority  of  all  cases  of  tuberculosis  show  a  positive  albumin 
reaction  in  the  sputum.  It  is,  of  course,  known  that  albumin  is 
found  in  the  sputum  of  all  pneumonias,  and  quite  frequently  in 
caseous  bronchopneumonias  and  cardiorenal  diseases;  but  difficulty 
in  differential  diagnosis  here  from  tuberculosis  does  not  usually 
persist  for  any  length  of  time. 

From  our  own  limited  experience  with  the  test,  as  well  as  a 
review  of  the  literature  on  the  subject,  we  may  conclude: 

1.  All  cases  of  pulmonary  tuberculosis  showing  bacilli  give  a 
positive  albumin  reaction  in  the  sputum. 

2.  Frequently  albumin  will  be  found  in  the  sputum  in  incipient 
tuberculosis  before  bacilli  are  present,  but  its  presence  is  variable 
and  it  cannot  be  relied  upon  as  a  definite  means  of  diagnosis  in 
incipient  cases. 

3.  The  amount  of  the  albumin  present  in  the  sputum  in  tuber- 
culosis depends  upon  the  extent  of  the  exudative  or  destructive 
process  in  the  lungs,  is  always  associated  with  an  alveolitis,  and  may 
be  an  index  of  the  activity  of  the  process,  the  heavier  the  albumin 
content  the  more  activity  present. 

4.  Certain  (fibrosing  or  proliferating)  forms  of  definite  tuber- 
culosis fail  to  show  an  albumin  reaction  in  the  sputum.  Cases 
cured  for  two  years  or  more  will  not  show  it. 

5.  When  physical  signs  and  the  tuberculin  reaction  fail  to  show 
activity  the  presence  of  albumin  in  the  sputum  may  do  so. 

6.  As  a  diagnostic  means  its  value  is  limited  and  relative  and  the 
result  of  a  single  examination  misleading.  It  perhaps  has  greater 
value  prognostically,  as  above  shown. 

7.  The  test  deserves  wider  use  until  its  exact  value  has  been 
determined. 


A  PERSONALITY  STUDY  OF   THE  EPILEPTIC  CONSTITUTION.' 
By  L.  Pierce  Clark,  M.D., 

NEW    YORK    CITY. 

Various  mental  tests  in  epilepsy,  such  as  the  Simon-Binet  and 
others,  have  shown  that  there  are  two  fairly  distinguishable  types 

'  Read  before  the  American  Psychopathologital  As.sociation,  All)any,  May  tl,  mi 4. 
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of  mental  state  in  this  nervous  disorder:  (1)  the  general  nervous 
constitution,  the  mental  anlage,  antedating  or  independent  of  the 
dementing  disorder  of  epilepsy  itself,  and  (2)  that  more  or  less 
considered  dependent  upon  the  disease  as  a  deteriorating  malady. 
From  the  different  schematic  tests  alluded  to  above  it  is  inferred 
that  the  mental  equipment  of  those  contracting  epilepsy  in  later 
life  presents  an  intellectuality  not  very  dissimilar  to  that  seen  in 
certain  mild  types  of  mental  defectiveness  as  seen  in  the  moron. 
Be  this  as  it  may,  a  matter  of  equal  moment  in  such  inquiry  is  to 
determine  so  far  as  possible  the  character  and  personality  of  such 
individuals  who  are  potential  epileptics  independent  of  any  mere 
intellectual  test.  An  investigation  of  the  manner,  conduct,  and 
behavior  of  such  persons  is  of  the  utmost  importance  to  enable 
us  to  prevent  the  sequential  epilepsy  in  such  individuals  if  possible. 
In  a  review  of  the  more  recent  literature  upon  the  epileptic  consti- 
tution, one  is  impressed  with  the  fact  that  there  is  much  evidence 
to  support  the  contention  that  a  fairly  well-defined  constellation 
of  personal  characteristics  shown  in  the  epileptic  constitution  applies 
to  many  of  the  relatives  of  those  actually  epileptic.  Although  such 
relatives  may  not  have  seizures  or  actual  convulsions,  and  are  not 
classed  as  real  sufferers  from  this  disorder,  they  may  still  be  ranked 
as  potential  epileptics.  As  a  matter  of  personal  belief,  not  forti- 
fied at  this  moment  by  actual  statistics,  we  believe  we  rarely  see 
an  epileptic  patient  in  whom  we  may  not  demonstrate  in  the  family 
history  certain  types  of  neuropathic  makeup  which  to  me  are 
different  from  that  ordinarily  encountered  in  the  hereditariness  of 
other  neuroses  or  psychoses.  We  are  aware  that  a  reverse  argument 
might  generate  the  inquiry:  How  often  does  one  encounter  this 
degenerative  epileptic  constitution  in  a  family  stock  in  which  no 
frankly  convulsive  epilepsy  actually  occurs?  To  this  inquiry  we 
should  reply  that  we  believe  it  occurs  very  frequently.  It  is  pre- 
cisely in  such  degenerative  soil  one  often  encounters  the  affect 
epilepsies  of  Bratz'  type — the  psychogenic  convulsions  which  are 
really,  in  most  instances,  the  incompletely  evolved  genuine  epi- 
leptic. Here,  too,  one  encounters  certain  types  of  fulminant 
psychoses,  such  as  the  acute  hallucinoses,  the  constitutional  i)sy- 
chopathic  inferiors,  in  which  latter  class,  under  the  iuHuence  of 
alcohol  or  some  keen  emotional  stress,  various  acts  of  destructive 
violence  occur.  Many  another  mental  disorder  has  its  outcroppings 
from  such  family  degeneracy.  The  very  epileptic  manifestations 
in  some  neuroses  and  psychoses  have  led  not  a  few  reporters  to 
greatly  extend  the  application  of  epileptoid  states  in  the  psychoses. 
Further  analysis  of  the  wisdom  or  the  reverse  of  this  position  would 
carry  us  too  far  afield  at  this  time.  Instead  we  intend  to  give  the 
result  of  an  analysis  of  the  j)ersonality  makeup  of  a  small  but  select 
material  of  epilepsy  which  we  shall  make  into  a  composite  of  the 
epileptic  constitution.     To  each  individual  in  the  series,  Hoch's 
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method  of  detailing  the  makeup  of  the  adolescent  insanities  has 
been  applied.  We  believe  the  results  of  such  examinations  care- 
fully controlled,  as  they  have  been,  and  especially  when  the  material 
is  selected  from  the  better  class  of  epileptics,  will  prove  worthy  of 
report.  The  sources  of  information  to  the  subject  matter  have 
been  taken  from  one  or  the  other  parent,  and  the  same  has  been 
frequently  controlled  by  other  collateral  sources  in  and  out  of  the 
family  to  make  the  information  as  accurate  as  possible.  It  is 
interesting  to  note  that  we  have  recently  applied  the  personality 
study  to  two  or  three  of  our  arrested  cases  of  epilepsy  who  have 
been  free  from  seizures  for  several  years,  and  we  have  found  that 
the  makeup  of  the  epileptic  constitution  which  remains  in  such 
individuals  is  not  dissimilar  to  that  in  the  cases  incorporated  in  this 
report  who  are  still  epileptic.  From  this  and  other  data  it  is  obvious 
that  so-called  cures  do  not  include  an  essential  alteration  of  the 
personality  to  which  fruitless  task  so  many  epileptologists  direct 
their  correctional  treatment. 

The  foregoing  fact  is  of  more  than  academic  interest,  inasmuch 
as  if  the  same  holds  true  in  a  large  material  one  must  believe  that 
the  appearance  of  actual  epileptic  seizures  in  such  cases  are  really 
epiphenomena,  and  that  which  really  should  concern  us  most  in 
recovering  such  epileptic  individuals  should  be  the  eradication  of 
the  seizure  manifestations  of  the  epileptic  state.  While  such  a  view 
would  seem  to  narrow  the  problem  of  therapy  in  one  direction  it 
extends  it  in  another,  making  us  keenly  aware  of  the  great  import- 
ance of  a  better  knowledge  of  organic  chemistry  of  the  body  and 
the  various  mental  factors  that  deteriorate  neuropathic  individuals. 
As  a  preliminary  to  the  small  study  here  set  forth  we  may  say  that 
the  Binet  scale  shows  no  intellectual  deficit  in  any  of  the  epileptics 
under  study.  All  who  show  congenital  defects  have  been  excluded 
from  the  examination. 

Before  entering  upon  a  detailed  analysis  of  the  cases  we  may  say 
that  the  personal  traits  of  these  potential  epileptics  were  made  to 
include  all  those  evidenced  from  earliest  infancy  up  to  approxi- 
mately sixteen  or  eighteen  years  of  age  or  until  their  epilepsy  began. 
None  of  the  cases  embraced  in  the  study  had  attacks  oftener  than 
once  or  twice  a  month,  an  average  grade  severity  of  epilepsy.  Five 
boys  and  five  girls  were  included  in  the  material  studied.  No 
personal  characteristic  that  might  be  considered  to  be  even  slightly 
tainted  by  the  oncoming  epilepsy  was  allowed  a  place  in  the  exam- 
ination material. 

With  one  exception  the  whole  group  learned  easily,  although 
the  greater  number  had  to  study  hard  to  keep  in  their  grade.  The 
standing  in  school  was  fair  in  all  and  above  the  average  of  their 
class  in  the  majority,  and  in  two  the  daily  standing  in  the  class 
work  was  sufficiently  good  to  excuse  them  from  final  examinations. 
None  missed  a  grade  in  their  entire  school  life.     It  is  interesting 
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to  note  the  school  subject  in  which  half  of  this  epileptic  group  was 
specially  proficient  was  literature  and  an  equal  number  were  defi- 
cient in  the  same.  It  is  also  interesting  to  find  that  the  two  sub- 
jects of  literature  and  mathematics  were  combined  in  being  good 
and  bad  respectively  in  the  same  individual  in  five  each.  In  but 
one  was  the  education  not  up  to  the  opportunities  of  the  pupil, 
showing  a  diligence  and  perseverance  not  often  reckoned  in  the 
educational  makeup  of  the  epileptic.  Attention  and  power  of  con- 
centration were  uniformly  good  in  all  with  but  one  exception.  They 
were  all  considered  capable  in  any  of  the  duties  they  were  called 
upon  to  perform.  They  also  showed  good  common  sense.  The 
material  was  equally  divided  between  those  individuals  who  were 
quick  and  impulsive  in  their  judgments  and  the  reverse.  ^Yith 
one  exception  they  all  planned  their  work  and  play  with  good 
foresight,  and  but  one  was  impractical  of  mind  and  handled  tools 
poorly,  which  goes  to  show  in  a  small  way  that  many  potential 
epileptics  are  probably  free  from  the  defect  of  motor  power  and 
control  so  noticeable  when  the  disease  is  well  advanced.  ]\Iany 
of  this  number,  even  though  their  disease  has  now  existed  for  sev- 
eral years,  make  good  designs  and  do  excellent  wood-carving  and 
other  handicrafts  of  a  very  superior  order.  They  all  were  lively 
in  work  and  play  and  never  lazy  and  sluggish,  which  again  is  in 
marked  contrast  to  this  characteristic  seen  in  those  presenting  the 
advanced  diseases.  None  showed  much  imagination  in  play  or 
work.  For  the  most  part  these  adolescents  were  rather  silent 
and  talked  little  even  though  often  urged  to  do  so.  Without  excep- 
tion they  were  all  energetic,  and  the  greater  number  were  over- 
active in  work  and  play.  The  expenditure  of  their  energies  was 
for  the  most  part  desultory  and  not  sensibly  expended.  This  fact 
must,  however,  be  taken  with  due  reservation,  as  so-called  adoles- 
cent normals  vary  so  much  in  this  regard,  especially  when  viewed 
by  adult  eyes  from  above. 

They  were  at  all  times  self-reliant,  and  none  ever  showed  any 
tendency  to  be  self-depreciatory  or  show  feelings  of  inferiority. 
As  might  be  expected  from  the  foregoing,  none  showed  any  depend- 
ence on  others  for  comfort  or  for  forming  their  opinions.  They 
all  were  ranked  either  as  openly  possessing  an  egotistical  makeup 
or  the  same  was  thinly  disguised  and  easily  provoked  to  the  sur- 
face. This  trait,  of  course,  was  most  marked  in  the  boys,  just  as 
the  girls  showed  marked  pride  and  vanity  in  manner  and  conduct. 
The  majority  of  all  were  rather  honest  with  themselves  but  were 
quite  keen  in  emphasizing  dislikes  for  shams  in  others,  although  the 
greater  number  were  markedly  genuine  with  themselves.  Also 
most  of  them  wen*  little  incliiuMl  to  blame  others  for  their  own  faults. 
Without  exception  the  potential  epileptic  seems  very  little  inclined 
to  make  much  of  his  aches  and  pains,  and  not  a  few  instances  were 
shown  where  there  was  marked  insensibility  to  ordinary  painful 
injuries.    The  majority  were  not  given  to  self-pity. 
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As  a  rule  these  boys  cand  girls  were  socially  inclined,  but  made 
little  progress  in  such  characteristics  because  the  majority  possessed 
so  little  ability  to  subordinate  their  own  individuality  to  the  common 
social  demands,  therefore  their  friendships  were  for  the  most  part 
superficial.  Friends  were  often  easily  made,  but  were  as  readily 
dropped  or  changed.  None  seemed  to  prefer  to  be  alone  when  left 
to  their  own  inclinations.  The  major  i)ortion  of  the  subjects  took 
reprimands  illy  and  usually  sulked  a  good  deal  under  such  discipline. 
All  the  boys  were  shy  and  bashful  with  strangers,  while  the  girls 
for  the  most  part  were  not.  As  might  be  expected  from  the  fore- 
going egotistic  characteristics  the  greater  number  of  these  children 
did  not  play  naturally  and  freely  with  others;  they  had  always  to 
be  leader,  and  the  presence  of  such  a  disconcerting  characteristic 
even  normal  children  will  not  long  endure  if  there  be  other  resources 
of  play.  The  greater  number  of  both  boys  and  girls  were  inclined 
to  selfishness,  yet  were  all  fai<rly  sympathetic  and  kind-hearted,  but 
not  altruistic.  The  latter  fact  is  not  so  disharmonious,  as  it  is 
often  encountered  in  the  normal  adolescent  character.  They  were 
jiernurious  and  not  generous  for  the  most  part.  The  majority  were 
moderately  tactful  and  not  offensive  or  quarrelsome,  again  in 
marked  contrast  to  the  character  of  the  frank  epileptic  of  adult  life. 

On  the  whole  these  potential  epileptics  were  easy  to  get  along 
with  and  could  cooperate  with  others  fairly  well  for  a  short  time. 
Singularly  enough,  while  they  all  wanted  their  own  way,  they  were 
not  specially  disobedient  in  early  childhood  or  in  early  adolescence, 
in  marked  contrast  to  their  wayward  disposition  in  early  adult  life. 
On  the  whole  both  boys  and  girls  were  inclined  to  be  of  a  rather 
suspicious  and  resentful  nature,  but  were  not  easily  offended  and 
saw  no  slights  where  none  were  intended.  The  majority  were  not 
of  a  jealous  or  envious  disposition,  and  thought  the  world  treated 
them  fairly  well,  and  also  felt  satisfied  with  their  environment. 
They  also  easily  adapted  themselves  to  new  environments.  There 
was  a  rather  marked  shallowness  and  superficiality  of  the  inner  life, 
as  conveyed  to  others,  and  none  were  specially  open  and  frank  in 
discussing  the  same  with  anyone.  They  were,  as  a  rule,  not  demon- 
strative. Without  exception  they  were  thought  to  be  conscientious 
and  with  a  fair  feeling  of  responsibility.  There  were  no  blocking 
by  scruples,  no  commitment  to  routine,  nor  finicky  demands  for 
special  precision  and  order.  They  were  all  inclined  to  want  to  lead 
and  showed  great  demands  for  self-assertion.  On  the  whole  they 
were  brave  and  courageous  as  children,  and  not  in  the  least  imitative 
or  suggestible.  They  took  things  as  they  were  and  never  day- 
dreamed or  built  air  castles.  They  were  also  trustful,  cheerful,  and 
light-hearted  children.  As  a  rule  they  were  of  an  even  mood, 
optimistic,  hopeful,  and  of  apparently  normal  reaction  to  good 
news,  success,  etc.  There  were  no  worries,  despondencies,  but 
real  bereavements  were  almost  always  sharply  reacted  to,  although 
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in  a  transitory  manner.  The  craving  for  sympathy  and  petting 
was  httle  noted.  Evidences  of  anxiety  and  forebodings  were  not 
encountered  in  any  of  the  individuals  of  the  stud}'.  Singularly 
enough  the  majority  of  the  boys  and  girls  were  not  especially  irri- 
table or  quick-tempered,  and  such  reactions  when  present  were 
short-lived.  None  apparently  showed  childish  tantrums,  which  is 
rather  remarkable  in  the  neuropathic  makeup.  The  majority  were 
neither  touchy  nor  sensitive,  yet  were  not  phlegmatic  or  indifferent 
to  acts  and  remarks  of  others. 

There  was  a  strong  resemblance  in  physical  and  temperamental 
makeup  to  one  or  the  other  member  of  the  family  in  all  cases,  and 
it  usually  leaned  toward  the  side  with  the  strongest  hereditary 
neuropathy.  There  was  always  apparent  a  rather  marked  antagon- 
ism to  one  or  the  other  parent,  which  was  as  frequently  directed 
against  the  one  parent  whom  the  child  resembled  as  not.  The 
girls  for  the  most  part  inclined  to  be  tomboys  in  manner  and  con- 
duct, while  the  boys  were  not  effeminate  in  manner  and  behavior. 
But  one  of  the  ten  was  specially  attracted  to  the  opposite  sex,  and 
practically  no  love  affairs  were  unearthed  by  most  energetic  inquiry. 
None  were  ranked  as  sentimental  even  when  adult  life  was  reached. 
All  but  one  were  kind  to  animals. 

None  showed  special  interest  in  a  particular  kind  of  work  nor 
got  much  satisfaction  out  of  any  special  occupation.  None  were 
specially  ambitious  children.  All  were  interested  in  sports,  at  which 
they  usually  excelled  as  well  as  the  average  normal  child.  They 
seemed  to  develop  no  hobbies  or  fads  with  the  exception  of  one, 
who  was  very  fond  of  and  greatly  excelled  in  tennis.  As  a  rule 
they  one  and  all  took  little  interest  in  the  news  of  the  day  and  rarely 
made  any  genuine  effort  to  understand  the  real  processes  of  society 
at  large.  None  showed  interest  in  religious  aff'airs  even  of  a  super- 
ficial character,  and  none  were  superstitious  or  interested  in  any 
form  of  religious  gropings  after  the  occult,  etc.  All  the  physical 
habits  appeared  to  be  normal.  Sleep  appeared  normal  in  character 
and  amount.  But  one  occasionally  had  a  few  attacks  of  nightmare 
as  a  child  of  eight. 

In  taking  the  personality  histories  of  epileptics,  one  is  impressed 
with  the  great  difficulty  of  getting  at  the  basic  facts  in  the  patient's 
reaction  to  specific  stimuli  either  from  the  patient  or  from  the 
parents.  We  have  undertaken  to  correct  and  supply  certain  data 
in  the  different  cases  where  we  have  known  the  specific  reactions 
to  be  diametrically  opposed  to  the  data  given  by  the  patients  and 
relatives.  However,  we  have  not  done  this  extensively  in  any  one 
case.  It  must  be  remembered  the  majority  of  the  cases  have  been 
under  our  detailed  observation  and  supervision  for  a  period  of  one 
to  three  years,  and  we  have  grown  to  know  them  very  well;  their 
reactions  to  various  stimuli  from  day  to  day  have  been  a  matter  of 
detailed  record  in  eacii  case.     We  suppose,  too,  our  views  on  the 
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makeup  of  the  epileptic  constitution  in  a  general  way  are  not  a 
little  fashioned  from  the  daily  contact  and  experience  with  epilep- 
tics covering  a  period  of  several  years'  residence  at  the  Craig  Colony 
for  Epileptics,  although,  of  course,  we  made  no  such  careful  or 
detailed  study  of  their  peculiar  constitution  as  attempted  here. 
One  may  say  with  certain  reservation  that  in  the  majority  of 
youthful  epileptics  there  does  exist  a  fairly  definite  personality 
makeup  differing  widely  from  that  seen  in  even  the  highest  grade 
of  feeble-mindedness,  and,  while  in  many  instances  one  obtains 
no  distinctive  reactions  to-  many  of  the  temperamental  traits  in 
the  main  headings  of  the  study,  and  even  in  a  still  greater  number 
the  reactions  may  be  superficial  or  indecisive,  there  are  categories 
which  stand  out  in  marked  contrast  to  these  other  colorless  parts 
of  the  study.  It  is  worth  while  to  briefly  recapitulate  these  definite 
reactions  in  their  order.  As  previously  stated,  in  intellectual  traits, 
the  capacity  for  acquiring  knowledge,  and  in  the  formation  of 
judgment,  our  cases  showed  no  essential  departure  from  the  normal; 
on  the  contrary,  the  majority  ranked  even  higher  than  the  mental 
development  of  the  average  adolescent  of  their  age.  The  point, 
however,  loses  some  of  its  force,  inasmuch  as  those  epileptic  indi- 
viduals were  selected  who  presented  no  mental  defect,  in  order  that 
the  traits  commonly  found  in  the  congenitally  feeble-minded  that 
are  more  or  less  dependent  upon  intellectual  defects  might  surely 
be  excluded.  In  considering  the  traits  relating  essentially  to  the 
output  of  energy,  we  find  a  very  definite  reaction.  As  a  class  the 
individuals  showed  what  might  be  called  a  supernormal  output, 
which  was  rather  constant  and  fairly  productive  of  good  develo- 
mental  results.  Probably  the  facts  relating  particularly  to  the 
subject's  estimate  of  himself  is  one  of  the  more  striking  character- 
istics of  the  epileptic  constitution.  Almost  without  exception  this 
reaction  impresses  one  as  supernormal  to  a  marked  degree,  a  fact 
which,  however,  is  so  well  known  as  to  have  already  become  historic, 
A  comment,  however,  of  greater  moment,  which  is  so  obvious  to 
even  the  casual  observer,  is  the  poorly  repressed  or  inhibited  ego- 
tistic tendency;  even  when  it  is  held  in  check  it  is  so  thinly  dis- 
guised as  to  be  easily  detected.  Perhaps  a  warning  note,  however, 
should  be  sounded  here,  that  one  may  easily  go  astray  in  this  part 
of  the  personality  study,  inasmuch  as  the  reaction  is  a  purely  quanti- 
tative one  that  may  vary  within  wide  limits  without  indicating 
much  as  a  pathological  character  defect.  Here  as  elsewhere  specific 
examples  of  the  different  reactions  were  always  obtained  before  a 
crude  statement  of  the  negative  or  positi\e  character  of  the  fact 
were  recorded.  This  one  principle  alone,  while  essential  to  the 
analysis,  makes  personality  studies  very  time-consuming.  Many 
cases,  even  in  experienced  hands,  require  hours  of  painstaking 
labor.  We  believe  it  may  be  laid  down  as  a  fact  that  the  fabric  of 
the  character  formation  of  the  epileptic  constitution  must  be  found 
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to  hang  together  well  and  to  blend  smoothly  in  its  color  traits  before 
one  may  rest  content  that  the  analysis  is  complete.  This  fact  is 
essentially  true,  however  inconsistent  this  principle  may  be  in  a 
personality  study  of  the  psychoneuroses  and  the  frank  insanities. 
The  epileptic  personality,  we  should  say,  is,  on  the  whole,  a  con- 
sistent one. 

The  imperfect  adaptations  of  the  epileptic  toward  the  environ- 
ment is  what  one  might  expect  from  the  foregoing  statement 
regarding  his  estimate  of  himself.  His  keen  individualistic  attitude 
will  become  the  more  striking  in  future  years  when  the  progress 
of  civilization  requires  greater  and  greater  social  and  commercial 
cooperation.  The  epileptic  is  not  naturally  a  gregarious  individual, 
in  sharp  contrast  to  the  feeble-minded  youth.  This  trait  in  the 
epileptic  character  becomes  the  more  noticeable  as  one  studies  the 
specific  reactions  of  his  adaptations  in  a  less  obvious  way.  Again, 
the  very  consistent  compactness  of  the  personality  of  the  epileptic 
makes  him  an  ideal  of  frankness.  In  many  instances  his  not  laying 
his  real  self  bare  to  others  may  seem  to  presage  a  certain  profundity- 
of  mind  and  character,  but  it  really  will  be  found  that  in  the  ma- 
jority of  instances  the  underlying  content  is  superficial  in  makeup 
and  of  a  relatively  simple  child  pattern.  This  fact  alone,  we  believe, 
renders  him  much  less  capable  of  the  harm  in  the  extremes  of  love 
and  hate  that  he  might  otherwise  exhibit.  In  our  study  one  is 
rather  impressed  with  the  potential  epileptic's  diminished  reaction 
to  such  traits  of  the  useful  qualities  of  inhibitions,  such  as  conscien- 
tious scruples  and  doubts,  and  the  demands  for  truth  and  justice. 
Such  traits  of  character,  inhibitions  on  the  whole,  seem  to  float  over 
his  head  without  perturbing  his  mind,  which  is  only  too  often  con- 
cerned with  the  lower  strata  of  animal  passions.  There  is  none  of 
the  blocking  of  doubts  of  the  obsessive  neurotic  in  his  makeup.  The 
relatively  high  intellectual  quality  demanded  in  the  compulsive 
neurotic  may  account  for  the  epileptic  being  outclassed  here.  AVith 
the  inhibitions  reduced,  and  with  an  overemphasized  estimation 
of  his  own  ability,  one  readily  understands  with  what  conflicts  the 
epileptic  character  meets  when  one  studies  his  efl'orts  to  shape  cir- 
cumstances and  situations  to  square  with  his  desires.  He  is  a  born 
leader  if  self-assertiveness  were  the  only  requirement,  and  an  almost 
infinite  number  of  social  and  business  failures  have  to  be  encountered 
to  prove  to  him  his  defect.  These  wrecks  only  too  frequently 
embitter  him  in  later  life  and  make  him  often  an  unpleasant  com- 
panion or  family  associate. 

On  the  whole  the  potential  epileptic  is  not  given  to  productive 
imagination,  although  this  may  not  be  an  invariable  rule,  as  one 
of  our  patients,  not  included  in  this  study,  is  one  of  the  most  highly 
gifted,  productive,  and  practical  inventors  of  our  day.  He  is.  how- 
ever, a  rare  exception  in  our  experience.  History  has  clasped  tiie 
few  epileptics  of  iiighly  productive  imagination  to  its  pages  for 
daily  exploitation. 
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Contrary  to  the  usually  accepted  criterion  the  mood  of  the  epi- 
leptic constitution  is  singularly  not  much  perturbed.  Its  disturb- 
ance is  characterized  largely  by  a  certain  shallowness  and  super- 
ficiality. Much  of  the  intensive  variation  probably  heretofore  laid 
down  in  books  is  chargeable  to  the  convulsive  part  of  the  later 
developing  disorder  and  its  well-known  exhaustive  and  deteriorating 
effects.  Here  and  there  one  sees  outcroppings  of  family  types  of 
irritability  and  pathological  sensitiveness  in  the  makeup,  but,  on 
the  whole,  the  personality  is  singularly  free  from  the  reactions  of 
"moodiness"  ascribed  in  the  past  to  the  epileptic  character.  Also, 
one  finds  that  forebodings  and  anxiety  play  little  part  in  the  charac- 
teristics of  the  adolescent  personality  of  the  epileptic.  When  one 
capitulates  the  instinctive  demands,  especially  those  traits  which 
are  more  or  less  clearly  related  to  the  sexual  instincts,  one  is  im- 
pressed again  with  the  apparent  shallowness  of  the  reactions  en- 
countered. Friendship  is  a  rather  perfunctory  characteristic.  No 
doubt  the  egotistic  traits  prevent  much  of  the  free  range  of  the 
outward  expressions  of  affections.  Friends  come  and  go  with  the 
epileptic  with  little  exhibition  of  heartache  or  break. 

The  parental  antagonism  toward  one  or  the  other  parent,  or 
both,  is  often  marked.  The  future  psycho-anal j^tic  study  of  this 
one  factor  and  its  aberrent  sexual  significance  is  of  paramount 
importance  in  understanding  the  epileptic  behavior  and  conduct. 
Psycho-analysis  undoubtedly  will  reveal  much  for  the  homosexuality 
concept  in  parental  fixations.  To  many  this  will  seem  the  crux  of 
this  personality  study  of  the  epileptic  character.  We  are  disposed 
to  agree  with  them.  Still  further  their  attitude  toward  the  opposite 
sex  is  singularly  significant.  It  is  most  often  absent  in  its  higher 
love  attributes  and  most  frequently  evolves  little  beyond  the  gross- 
est sexual  satisfaction  in  many,  and  in  others  it  plays  little  role  in 
the  character,  at  least  in  adolescence.  To  what  degree  the  sequential 
epileptic  paroxysms  and  the  nervous  and  mental  deterioration 
engendered  thereby  make  for  a  breaking  down  of  sexual  control  we 
have  yet  to  learn.  The  mental  deterioration  in  epileptics  probably 
plays  no  small  part  in  loosening  many  a  buried  and  poorly  repressed 
sexual  desire  of  earliest  life.  No  doubt  the  very  paroxysmal  char- 
acter of  the  disease  and  its  frequent  reductions  in  every-day  con- 
sciousness permit  the  epileptic  to  serve  as  an  almost  ideal  individual 
for  a  study  of  the  complexes  of  the  unconscious  activities.  It  will 
probably  not  be  very  long  before  we  shall  be  obliged  to  rewrite 
the  whole  of  our  present-day  knowledge  of  the  mental  states  in 
epilepsy,  and  this  will  be  done  largely  from  the  psycho-analytic 
studies  of  this  experimental  disease  of  disordered  consciousness. 

The  certain  sexual  demands  in  the  preparoxysmal  stage  are 
difficult  of  analysis  in  even  small  material,  but  the  general  im- 
pression one  gains  without  a  specific  analysis  is  that  they  are  usually 
intense.    However,  the  teeming  conflicts  in  sexual  matters  one  sees 
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most  frequently  in  the  psychoneurotics  are  not  so  thinly  masked  in 
the  epileptic  makeup.  The  whole  situation  is  grosser,  deeper, 
fundamental,  and  more  a  matter  of  fact. 

The  lack  of  general  interests,  continuous  and  persistent,  are 
noteworthy  in  epileptic  adolescence,  even  when  the  extra  varia- 
bility and  of  so-called  normals  are  taken  into  account.  Singularly 
enough  the  religious  promptings  and  allied  gropings  after  the 
meaning  and  end  of  life  are  conspicuous  for  their  absence.  No 
doubt  here  too  the  after-development  of  the  disabling  and  all  too 
frequently  hopeless  disorder  has  much  to  do  with  the  religiosity, 
real  and  false,  of  the  frankly  established  epileptic  type  of  character. 
It  certainly  forms  little  of  the  life  interest  of  the  preepileptic  stage 
of  our  study. 

In  conclusion  it  is  interesting  to  note  that  this  study  is  of  more 
than  academic  interest  in  outlining  the  makeup  of  the  epileptic 
constitution,  inasmuch  as  the  manifestations  of  the  epileptic  char- 
acter as  laid  down  in  the  text-books  are  in  greater  part  due  to  the 
development  and  consequence  of  the  disease  of  epilepsy  itself. 
This  is  the  more  understandable  when  one  bears  in  mind  that  the 
epileptic  character  is  due  in  part  only  to  the  deteriorating  effects  of 
frequent  seizures  in  themselves  and  also  to  a  lack  of  opportunity  of 
the  epileptic  in  coming  into  ordinary  every-day  association  with 
his  fellows,  and  the  consequences  of  being  thrown  back  upon  his 
own  limited  resources  in  a  social  way.  This  not  a  little  indicates  the 
importance  of  creating  an  artificial  environment  for  the  epileptic 
in  order  that  he  may  correspond  with  his  surroundings  in  a  more 
or  less  simple  and  natural  manner.  Since  paying  particular  atten- 
tion to  the  character  formation  of  childhood  in  epileptics  we  have 
been  struck  with  the  frequency  in  which  one  encounters  children 
who  afterward  become  epileptic  in  whom  there  are  no  marks  or 
signs  of  the  epileptic  constitution.  In  such  instances  one  is  fairly 
certain  that  we  deal  with  a  sequential  ei)ilepsy  in  which  an  infectious 
or  irritative  agent  acts  more  as  an  exciting  factor,  and  in  such 
one  is  impressed  with  the  fact  that  those  who  have  considered  the 
disease  as  an  infectious  or  postmeningitic  disorder  have  more  than 
a  little  evidence  to  substantiate  their  views. 
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Diseases  of  the  Skin,  Including  the  Acute  Eruptive  Fevers. 
By  Frank  Crozer  Knowles,  ]M.D.,  Instructor  in  Dermatology 
in  the  University  of  Pennsylvania;  Clinical  Professor  of  Derma- 
tology, Women's  ]\Iedical  College  of  Pennsylvania;  Fellow  of 
the  College  of  Physicians  of  Philadelphia,  etc.  Pp.  546;  199 
engravings  and  14  plates.  Philadelphia  and  New  York:  Lea 
c^'  Febiger,  1914. 

In  this  new  manual  of  diseases  of  the  skin,  which  the  author 
states  is  intended  for  the  student  and  practitioner  rather  than  the 
dermatologist,  moot  points  and  matters  of  theory,  very  properly 
find  but  little  place.  In  the  description  of  the  various  diseases  of 
the  skin,  while  no  necessary  detail  is  omitted,  all  unnecessary 
elaboration  is  avoided.  Special  attention  is  given  to  matters  of 
diagnosis  and  treatment,  the  author  relying  in  the  latter  largely 
upon  his  own  experience. 

While  the  author  is  very  conservati\'e,  in  the  expression  of  his 
own  opinion  perhaps  too  much  so,  he  apparently'  has  ^'ery  decided 
convictions  about  the  preponderating  role  played  by  external  causes 
in  the  production  of  that  very  common  and  often  distressing 
affection,  eczema.  In  his  experience  fully  25  per  cent,  of  all  cases 
are  of  external  origin;  and  one  is,  therefore,  not  surprised  to  find 
him  declaring  that  external  treatment  is  of  paramount  importance. 
The  dietetic  treatment  of  that  usually  obstinate  disease,  psoriasis, 
which  has  recently  experienced  a  kind  of  mild  rejuvenescence  in 
some  quarters,  has  failed  to  produce  ajipreciable  results  in  his 
hands. 

In  the  endeavor  to  cover  the  whole  subject  of  diseases  of  the 
skin  a  number  of  very  rare  and  but  little  understood  affections, 
such  as  trophedema,  goundou,  gayle,  have  been  included  which 
might  very  well,  in  our  opinion,  have  been  omitted  in  a  manual 
intended  for  the  student,  and  the  space  given  to  more  important 
diseases. 

A  distinguishing  feature  of  the  book  is  the  large  number  of 
illustrations,  most  of  them  black  and  white  reproductions  of 
photographs  from  the  author's  own  collection,  which  add  decidedly 
to  its  usefulness. 

We  are  sure  the  book  will  be  found  useful  by  the  student  and 
practitioner,  for  whom  it  has  been  prepared.  M.  B.  H. 
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Diseases  of  the  Rectum  and  Colon.  By  Jerome  M.  Lynch, 
Professor  of  Rectal  and  Intestinal  Surgery,  NeAA-  York  Poly- 
clinic. Pp.  583;  228  engravings  and  9  colored  plates.  Phila- 
delphia and  New  York:  Lea  &  Febiger,  1914. 

Proctology  as  a  specialty  is  young  and  is  largely  in  the  making. 
That  it  will  obtain  a  recognized  place  among  the  other  special 
branches  of  surgery  is  very  likely,  although  it  can  hardly  be  said  to 
have  done  so  as  yet.  The  field  is  a  Aery  limited  one,  but,  as  in 
other  specialties,  those  promoting  it  increase  its  boundaries  by 
adding  work  on  closely  related  portions  of  the  body.  Lynch  includes 
the  surgery  of  the  colon  with  that  of  the  rectum  and  anus,  and  while 
he  does  not  intend  this  book  to  be  "  encyclopedic,"  he  has  "  discussed 
the  subject  in  very  full  detail."  Much  detail  is  obviously  necessary 
to  fill  a  book  of  this  size  on  the  few  and  already  much  studied 
affections  of  this  limited  portion  of  the  body.  Almost  half  of  the 
book  is  given  over  to  affections  of  the  rectum  and  anus,  the  great 
mass  of  the  material  discussed  aftecting  the  region  of  the  anus. 
The  rest  is  devoted  to  affections  of  the  colon,  and  here  again  the 
tendency  is  to  justify  the  specialty  by  attention  to  detail. 

But  attention  to  detail  makes  for  progress  and  justifies  a  book 
of  this  kind.  Piles,  pruritus,  fissure,  and  fistula  in  ano  offer  a  poor 
field  for  advance  in  methods  of  treatment;  but  these  conditions 
are  so  common  and  so  troublesome  that  any  improvements  in  the 
details  of  the  old  and  tried  methods  are  welcome.  The  use  of  local 
anesthesia  in  rectal  surgery,  with  its  well-defined  limitations,  is  an 
example  in  point.  The  author's  method  and  small  experience 
with  extradural,  sacral  anesthesia  is  also  of  interest.  At  times  a 
little  more  detail  would  be  an  advantage.  For  example,  in  dis- 
cussing the  surgical  treatment  of  fissure  in  ano,  one  of  the  reasons 
given  for  opposing  divulsion  is  that  it  requires  an  anesthetic.  In- 
cision is  considered  the  onh'  logical  treatment,  but  we  are  not  told 
how  this  can  be  carried  out  without  an  anesthetic.  It  would  seem 
important  to  tell  how  deep  an  incision  is  necessary  to  di\ide  the 
sphincter  sufficiently  to  place  this  muscle  at  rest. 

That  the  experience  of  men  doing  much  work  in  this  line  shows 
that  a  relatively  small  number  of  fistuhr  in  ano  are  of  tuberculous 
origin,  is  interesting.  It  is  also  interesting  to  learn  from  the  same 
relial)le  sources  that  recto-urethral  fistula^  are  seen  more  frequentl\' 
since  perineal  prostatectomy  came  into  vogue.  Of  special  value 
are  the  chapters  on  prutitus  ani,  cryptitis,  and  papillitis,  and  on 
constipation.  The  general  practitioner  and  general  surgeon  will 
find  that  the  best  and  most  recent  contributions  in  this  branch  of 
surgery  are  presesented  in  this  volume  in  a  clear  and  comprehensive 
manner.  T.  T.  T. 
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Radium  and  Radiotherapy.  Radium,  Thorium,  and  other 
Radio-active  Elemexts  ix  ^Iedicixe  and  Surgery.  By 
William  S.  Xewcomet,  M.D.,  Professor  of  Roentgenology  and 
Radiology,  INIedical  Department,  Temple  University;  Physician 
to  the  American  Oncologic  Hospital,  Philadelphia.  Pp.  315;  72 
illustrations.    Philadelphia:  Lea  &  Febiger,  1914. 

The  author  is  recognized  as  one  of  the  foremost  workers  of  America 
in  radium  therapy.  The  apparent  paucity  of  English,  and  especially 
American,  literature  upon  the  subject  appears  to  have  been  a  leading 
inducement  for  him  to  undertake  the  compilation  of  this  book. 
Radiotherapy  is  a  comparatively  new  field  in  this  country  except 
among  relatively  few  workers,  but  its  employment  is  increasing  by 
leaps  and  bounds,  and  the  magazines  are  being  flooded  with  articles 
on  treatment  by  the  radio-active  elements.  Dr.  Newcomet  has 
essayed  to  bring  before  the  medical  profession  at  large  a  compilation 
that  will  give  them  a  superficial  knowledge  of  the  physics  and 
chemistry  of  radio-active  substances  and  a  general  idea  of  their 
applications  and  what  may  be  expected  of  them  as  therapeutic 
agents.  The  author  has  made  selections  from  the  reported  ex- 
periences of  others  and  has  added  his  own.  The  book  as  a  whole 
serves  well  to  introduce  the  subject  to  the  medical  profession  in  a 
concise  manner.  For  the  beginner  in  radiotherapy  it  will  serve  as 
a  reference  book,  but  the  necessaril}-  limited  details  concerning 
treatment  will  not  give  it  a  place  as  a  text-book.  Se\en  chapters 
of  the  first  part  are  devoted  to  the  history  of  development,  chemistry 
asd  physics  of  the  radio-active  elements,  and  another  to  the  various 
applicators  and  methods  of  application.  The  second  part  deals  with 
physiologic  action,  special  therapeutic  applications  and  technique, 
and  gives  the  reader  a  general  idea  of  what  has  been  accomplished 
and  what  may  be  expected  from  radiotherapy.  The  final  chapter 
deals  with  the  treatment  of  untoward  efTects  of  the  radio-active 
elements.  H.  K.  P. 


A  Text-book  of  General  Bacteriology'.  By  Edwix  O.  Jordox, 
Ph.D.,  Professor  of  Bacteriology  in  the  University  of  Chicago 
and  in  Rush  ^Medical  College,  Chicago.  Fourth  edition. 
Pp.  647;  178  illustrations.  Philadelphia  and  London:  W.  B. 
Saunders  Company,  1914. 

To  this  new  edition  of  the  well-known  text-book  several  additions 
have  been  made.  These  include  Pappenheim's  staining  method. 
Churchman's  studies  on  the  efTects  of  gentian  violet  media,  an 
amplification  of  the  section  upon  anaphylaxis,  with  a  very  brief 
presentaticjii  of  Vaughan's  views  on  the  importance  of  parenteral 
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protein  digestion,  a  section  on  streptococcus  sore  throat,  one  on  the 
baciUus  abortus  of  cattle,  on  Mallorj^'s  studies  with  bacillus  pertussis 
and  on  Flexner's  and  Xoguchi's  studes  of  the  microorganism  of 
epidemic  poliomyelitis.  A  chapter  on  filterable  viruses  has  been 
added,  and  to  this  has  been  transferred  several  sections  previously 
placed  in  the  appendix,  including  those  on  smallpox,  yellow  fever, 
hydrophobia,  typhus,  and  foot-and-mouth  disease. 

Additions  have  been  made  to  the  chapter  devoted  to  the  patho- 
genic protozoa,  especially  in  dealing  with  the  trypanosomes,  the 
leishmania,  and  the  piroplasmas. 

The  book  is  intended  to  give  an  introduction  to  the  subject  of 
bacteriology  in  its  bearing  not  only  upon  medicine,  but  also  upon 
household  administration,  agriculture,  sanitation,  and  the  arts 
and  industries.  The  first  quarter  of  the  book  is  devoted  to  general 
considerations,  such  as  the  history  and  methods  of  bacteriology, 
the  general  biology  of  bacterial  growth  and  activity,  the  relation  of 
bacteria  to  disease  and  immunity,  and  anaphylaxis.  The  middle 
half  is  occupied  with  the  detailed  consideration  of  the  known  patho- 
genic organisms,  their  morphology,  cultural  characteristics,  patho- 
genic properties,  modes  of  transmission,  and  immunology.  The 
last  quarter  of  the  book  contains  chapters  on  the  filterable  viruses, 
the  bacteriology  of  certain  arts  and  industries,  such  as  tanning, 
tobacco-curing,  vinegar-making,  etc.,  the  bacteriology  of  the  air, 
soil,  and  water,  and  the  bacterial  diseases  of  plants.         J.  H.  A. 


Diseases  of  the  Stomach  axd  Their  Relation  to  Other 
Diseases.  By  Charles  G.  Stockton,  ]\I.D.,  Professor  of  Med- 
icine, Medical  Department,  University  of  Buft'alo;  Attending 
Physician,  Buffalo  General  Hospital,  etc.  Pp.  728;  ()5  illus- 
trations, 22  radiograms,  and  5  plates.  Xew  York  and  London: 
D.  Appleton  &  Co.,  1914. 

The  charm  and  the  vnhie  of  Dr.  Stockton's  new  treatise  lies  in 
the  delightful  personal  note  that  runs  through  its  entire  length. 
We  can  read  and  learn  what  the  illustrious  author  does  with  his  cases, 
how  he  handles  the  treatment,  and  upon  what  he  bases  his  diagnoses. 
We  are  instructed  at  first  hand,  and,  while  other  authorities  have 
been  drawn  upon,  we  become  directly  acciuainted  with  the  knowl- 
edge of  a  master  of  his  art.  Dr.  Stockton  need  not  apologize  for 
the  personal  note;  it  represents  the  greatest  value  of  the  book  and 
the  one  that  will  make  it  deservedly  popular. 

The  forepart  of  the  book  deals  with  the  anatomy  and  physiology 
of  the  stomach,  the  ex;unination  of  the  |)atieiit,  the  gastric  con- 
tents, the  stomach-tube,  radiography,  and  fluoroscopy.     Then  are 
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considered,  in  several  chapters,  the  functional  and  organic  diseases 
of  the  stomach,  as  well  as  chapters  upon  the  most  important  symp- 
toms of  gastric  disorders.  Probably  the  most  valuable  chapter  to 
th(;  general  practitioner  is  the  one  upon  the  stomach  in  relation  to 
other  diseases.  This  is  a  fairly  complete  exposition,  but  it  might 
have  been  made  even  more  complete  and  broader  in  scope. 

In  considering  treatment.  Dr.  Stockton  is  not  sufficiently  specific 
in  some  places,  P'or  example,  in  the  treatment  of  gastroptosis 
seven  pages  are  devoted  to  gymnastic  exercises  while  nothing  defi- 
nite is  told  about  the  really  important  adjuvants  to  this  rational 
treatment.  Diet  is  dealt  with  in  the  most  general  terms,  a  criticism 
which  applies  to  the  dietetic  consideration  of  nearly  all  the  other  dis- 
orders; belts  and  other  abdominal  supports  are  discussed  with  a  word 
and  no  mention  is  made  of  hydrotherapeutic  methods  of  treatment. 
One  or  two  other  minor  suggestions  may  be  made;  the  subject  of 
auto-intoxication  might  well  have  received  less  attention,  and  several 
of  the  proprietary  drugs  suggested  could  have  been  omitted.  These 
few  criticisms  are  largely  obscured  by  the  general  excellence  of  the 
book,  the  scientific  accuracy  of  which  is  only  surpassed  by  its 
splendid  rationality  and  good  common-sense.        J.  H.  j\I.,  Jr. 


Clinical  Diagnosis  and  Urinalysis.  By  James  R.  Arneill, 
A.B.,  M.D.,  Professor  of  Medicine  and  Clinical  Medicine,  Uni- 
versity of  Colorado.  Second  edition.  Pp.  270;  84  illustrations. 
The  Medical  Epitome  Series.  Philadelphia  and  Xew  York:  Lea 
&  Febiger,  1914. 

It  is  remarkable,  indeed,  that  Dr.  Arneill,  within  the  brief 
compass  of  an  "epitome,"  has  succeeded  in  presenting  the  wealth  of 
material  that  this  book  contains.  It  is  with  interest  that  we  note 
that  when  the  cutomary  tests  of  blood,  stomach  contents,  feces, 
sputum,  and  urine  are  detailed,  the  author  still  finds  room  for  tests, 
out  of  the  beaten  track  of  laboratory  routine  such  as  Wright's 
coagulation  test,  cryoscopy,  and  spinal  fluid  test  for  albumin  and 
dextrose.  The  recent  advances  in  serum  diagnosis  are  likewise 
embodied,  and  include  discussions  of  the  Wassermann,  Xoguchi, 
butyric  acid,  and  cobra  venom  tests. 

The  illustrations,  which  are  numerous,  well  chosen,  and  enlight- 
ening, deserve  mention,  as  do  also  the  careful  descriptions  of  such 
apparatus  as  the  tests  require. 

As  a  ready  and  reliable  means  of  giving  the  busy  man  a  working 
grasp  of  what  is  worth  while  along  the  laboratory  lines  within 
his  reach,  the  book  can  be  heartily  recommended.  A.  A.  II. 
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The  Junior  Nurse.  By  Charlotte  A.  Brown,  R.N.,  Instructor 
in  the  Boston  City  Hospital;  late  Superintendent  of  the  Hart- 
ford Hospital  Training  School.  Pp.  208;  illustrated.  Phila- 
delphia and  New  York:    Lea  &  Febiger,  1914. 

This  book  was  written  for  the  purpose  of  supplying  "  the  student 
nurse  with  a  guide  for  the  earlier  months  of  her  training."  It 
considers  fully,  but  with  a  clearness  and  simplicity  which  is  delight- 
ful, the  various  cases  and  duties  with  which  the  junior  nurse  must 
be  acquainted.  In  addition  there  is  a  chapter  upon  the  qualifica- 
tions of  the  nurse  and  a  most  pertinent  one  upon  personal  hygiene. 

The  material  is  well  expressed  and  carefully  considered.  Excep- 
tion, however,  might  be  taken  to  the  inclusion  of  some  of  the  more 
complicated  methods  of  diagnosis  and  treatment.  Eliminating  this 
possible  objection,  there  remains  such  a  clear  exposition  of  what 
the  nursing  neophyte  should  know  that  it  is  difficult  to  imagine 
the  book  not  having  an  immediate  and  hearty  welcome. 

J.  H.  M.,  Jr. 


Practical  Pediatrics.  By  James  H.  McKee,  M.D.,  Professor 
of  Pediatrics  in  Temple  University,  Philadelphia;  Visiting 
Pediatrician  to  Philadelphia  General  Hospital,  Garretson  Hos- 
pital, and  Samaritan  Hospital,  Philadelphia;  and  William  H. 
Wells,  M.D.,  Assistant  Professor  of  Obstetrics,  Jefferson  ^Medical 
College.  With  an  Appendix  upon  Development  and  its  Anoma- 
lies. By  John  Madison  Taylor,  A.M.,  M.D.  Associate  Professor 
of  Non-pharmaceutic  Therapeutics,  Temple  University,  Phila- 
delphia. Pp.  1182;  with  two  colored  plates  and  146  illustrations, 
including  238  figures.  Philadelphia:  P.  Blakiston's  Son  &  Co., 
1914. 

To  use  the  authors'  Avords,  "they  have  endeavored  to  present 
succinctly  much  more  than  a  treatise  on  disease  as  it  appears  in  the 
young  .  .  .  not  only  the  recognition  and  repair  of  abnormalities 
and  disturbances,  but  also  i)revention  in  the  widest  sense  of  the 
word."  In  this  we  see  the  tendency  of  modern  medical  writings, 
and  the  authors'  aim,  it  may  be  said,  has  lent  a  distinctly  improved 
flavor  to  the  taste  of  the  average  text-book.  The  study  of  the 
child,  as  contrasted  with  the  study  of  the  illness  of  the  child,  is  given 
due  emphasis.  Within  the  large  compass  of  the  book,  space  is 
afforded  for  ample  consideration  of  diseases,  including  those  of  the 
ear,  nose,  and  skin,  with  a  comprehensive  discussion  of  diseases  of 
the  nervous  .system.  The  appendix  forms  an  addition,  novel  in  the 
treatment  of  the  subject  rather  than  in  the  subject  matter  itself. 
Some  of  it  is  couched  in  language  which,  it  is  to  be  feared,  will 
hardly  convey  a  clear  conception  of  its  meaning  to  those  not  versed 
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in  psychological  literature,  while  the  practicability  of  the  applica- 
tion of  its  teaching,  at  times,  is  questionable.  With  the  views  on 
instruction  in  hygiene  of  sex  many  will  not  agree.  For  example; 
"  the  sooner  the  child  learns  the  truth  about  sex  ...  by  so  much 
will  one  of  the  gravest  perils  be  reduced  to  determinable  proportions." 
It  is  to  be  feared  that  such  practise  will  result  in  the  fervent  wish 
that  the  "proportions"  had  never  been  "determined."  The  chief 
criticism  of  the  book,  as  a  whole,  lies  in  a  tendency  to  polypharmacy 
in  the  treatment  of  some  diseases,  notably  pulmonary  tuberculosis, 
while  the  desirability  of  vigorous  local  treatment  of  the  diph- 
theritic throat  certainly  is  questionable.  Sins  of  omission  are  few, 
but  surely  pylorospasm,  gastroduodenitis  in  relation  to  jaundice, 
vaginitis,  and  the  dietetic  treatment  of  migraine  and  migrainous 
affections  deserve  more  consideration  than  mere  mention. 

On  the  other  hand,  there  is  vastly  more  to  praise  than  to  blame. 
The  book  gives  an  excellent  presentation  of  pediatrics;  is  full  of 
practical  suggestions  resulting  from  the  personal  experience  of  the 
authors;  profusely  illustrated  with  well-selected  and,  in  the  main, 
original  subjects:  completely  indexed,  and  last,  but  by  no  means 
least,  admirably  ])rinted.  J.  C.  G. 


The  Life  axd  Letters  of  Nathan  Smith,  ]\LB.,  M.D.  By 
Emily  A.  Smith.  ^Yith  an  introduction.  By  William  H. 
Welch,  M.D.,  LL.D.  Pp.  185;  25  illustrations.  New  Haven 
and  London:  Yale  University  Press  and  Oxford  L'niversity 
Press.  1914. 

Xatil\x  Smith  was  preeminent  in  the  medical  profession  of 
New  England  in  the  quarter  of  a  century  following  the  Revolution. 
Especially  was  he  active  in  connection  with  the  medical  schools 
which  sprung  u])  in  that  section  during  his  lifetime.  He  actually 
initiated  the  Darthmouth  Medical  School,  179S;  he  held  professor- 
ships at  Yale,  1813  to  1829,  and  at  Bowdoin,  1821  to  1823;  and  he 
was  associated  in  the  foundation  of  the  medical  school  of  the 
L'niversity  of  Vermont.  This  volume  is  a  contribution  by  the 
Yale  University  Press  to  the  celebration  of  the  centennial  anni- 
versary of  the  opening  of  "  The  Medical  Institution  of  Yale  College." 
]\Irs.  Smith  has  not  only  brought  together  the  essential  published 
facts  regarding  Dr.  Smith's  life,  but  has  made  a  substantial  con- 
tribution to  that  literature  by  publishing  for  the  first  time  his 
letters  to  his  friend  and  pupil,  Dr.  (xcorgc  Cheyne  Shattuck,  of 
Boston.  These  letters  cover  a  period  of  twenty-five  years,  and  give 
a  clear  insight  into  the  personal,  family,  and  professional  sides  of 
his  life.  Dr.  William  H.  Welch  compares  these  letters  to  those  of 
John  Hunter  to  his  former  pupil,  Jenner.  T.  G.  M. 
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A  Manual  of  Ixfaxtile  Paralysis,  with  ]Moderx  Methods 
OF  Treatment.  By  Henry  W.  Fraienthal,  A.C,  INI.D., 
Surgeon  and  Physician-in-Chief,  New  York  Hospital  for  Deformi- 
ties and  Joint  Diseases,  and  Jacolyn  Van  Vliet  Manmng, 
M.D.,  Epidemiologist,  Wisconsin,  1908.  Epidemic  Acute  Polio- 
myelitis. Pp.  374;  128  illustrations.  Philadelphia:  F.  A.  Davis 
Co.,  1914. 

The  book  is  based  chiefly  on  a  compilation  of  statistics  from 
various  sources.  The  value  of  some  of  these  can  be  questioned. 
For  example,  data  furnished  by  general  practitioners  scattered 
throughout  a  state  may  possess  some  interest  but  can  hardly  be 
considered  scientificly  valuable.  Apart  from  thej  variance^  due 
to  the  personal  equation  among  a  large  number  of  observers,  the 
difficulty  in  a  correct  interpretation  of  many  of  the  clinical,  and 
especially  the  neurological  findings,  in  such  a  disease  as  poliomyelitis, 
renders  such  statistics  of  little  real  worth.  On  the  other  hand  many 
quotations  and  excerpts  are  from  trustworthy  sources,  so  that  the 
book  contains  a  mixture  of  what  may  be  called  wheat  with  the 
chaff  of  medical  opinions.  J.  C.  G. 


The  Medical  Diseases  of  Children.  Bv  T.  R.  C.  Whipham, 
M.A.,  M.D.  (Oxon.).,  M.R.C.F.,  Physician  to  the  Evelina 
Hospital  for  Sick  Children.  Pp.  417;  67  illustrations.  London: 
University  of  London  Press. 

This  volume  on  the  medical  diseases  of  children  appears  as  one 
of  a  series  of  medical  publications  under  the  caption  of  London 
Medical  Publications. 

The  purj)ose  is  apparently  to  place  in  the  hands  of  students  and 
young  medical  practitioners  a  manual  of  ready  reference.  For 
such  a  purpose,  the  methodical  arrangement  of  chapters  and  their 
subdivisions  is  admirably  adapted.  There  is  a  simplicity  and  avoid- 
ance of  detail  or  discussion  which  is  characteristic  of  the  didactic 
lecture  for  young  students  and  customary  in  many  text-books  of 
this  type.  J.  F.  S. 


Des  Haarschwunds  Ursachen  und  Behandlung.  Sanitatsrat 
Dr.  S.  Jessn'ER.  Seventh  revised  edition.  Pp.  ")();  Wiirzburg: 
Von  Curt  Kabitzsch,  1914. 

The  writer  treats  his  subject  in  five  divisions:  alopecia  adnata, 
subdivided  into  alopecia  senilis  and  alopecia  prematura;  alopecia 
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seborrhoica:  alopecia  areata;  alopecia  mycotica  (tricliopliytica, 
favosa);  and  alopecia  symptomatica.  Two  divisions  are  made  of 
the  symptomatic  alopecias;  those  resulting  from  chanties  in  the 
contiguous  skin,  as  from  trauma,  syphilitic  ulceration,  erythema- 
tous lupus  vulgaris,  etc.;  and  those  resulting  from  constitutional 
diseases,  infectious  disorders,  myxedema,  etc. 

A  favorable  prognosis  is  emphasized  in  alopecia  seborrhoica 
if  the  treatment  is  started  sufficiently  early.  The  routine  use  of 
soap  and  water,  in  addition  to  salves  and  lotions,  is  indicated, 
according  to  the  writer,  in  the  condition  cited  in  his  small  volume. 
The  mercury  light  and  the  uviol  and  quartz  lamps  are  mentioned 
as  having  therapeutic  value  in  aloj)ecia  areata.  A  considerable 
number  of  local  applications  are  given  in  the  text.  F.  (\  K. 


Surgical  Diagnosis  in  Illustration  Form.  By  Dr.  Med.  J. 
Cemach.  100  tabulations;  10  pages  of  continuous  text;  440 
black  and  colored  illustrations.     jNIunich:  J.  F.  Lehman,  1914. 

The  patient  comes  to  the  surgeon  for  treatment,  but  the  surgeon's 
first  and  chief  duty  is  to  determine  the  cause  of  the  trouble.  The 
solution  of  this  problem  usually  decides  the  method  of  treatment. 
.Special  books  on  differential  diagnosis  are  coming  into  favor,  but 
frequently  fail  to  emphasize  the  essential  facts.  This  compendium, 
in  the  German  language,  by  Cemach  is  one  of  the  best  that  it  has 
been  the  reviewer's  privilege  to  see.  There  are  only  10  pages 
of  continuous  text,  but  numerous  diagnostic  tables,  every  one  of 
which  is  accompanied  by  a  series  of  illustrations  of  the  condition 
under  discussion.  The  purpose  is  to  teach  the  differential  diagnosis, 
as  far  as  possible,  by  illustrations  which  are,  in  the  main,  good. 
Exceptions  might  be  taken  to  some.  For  instance,  the  subacromial 
and  subdeltoid  are  not  two  separate  burs;e  but  two  names  for  the 
same  bursa.  Such  errors  are  usually  minor  and  do  not  seriously 
impair  the  value  of  this  good  book  on  surgical  diagnosis. 

T.  T.  T. 


jMendel's  Principles  of  Heredity.  W.  Bateson;  Honorary 
Fellow  of  St.  John's  College,  Director  of  the  John  limes  Horti- 
cultural Institution.  Pp.  413;  48  illistrations.  New  York: 
G.  P.  Putnam's  Sons. 

Eleven  years  ago  Bateson  published  a  little  book  under  the 
above  title  but  with  the  subtitle:  A  Defence.  In  this  were  included 
a  biographical  notice  of  the  then  little  known  Mendel  translations 
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of  two  of  his  equally  unfamiliar  papers  and  a  stirring  defence  of 
the  principles  therein  set  forth.  In  1909  Bateson  considered 
that  enough  work  had  been  done  to  make  unnecessary  a  defensive 
presentation  of  the  subject  and  his  fuller  and  more  detailed  studies 
were  embodied  in  a  book  with  the  present  title.  This  now  appears 
in  its  third  reprint  with  but  few  alterations  in  the  text  but  with 
a  number  of  appendices  in  which  some  of  the  more  important 
additions  or  changes  in  the  subject  are  briefly  presented,  pending 
a  contemplated  rewriting  of  the  entire  book.  The  additional  matter 
concerns  principally  the  questions  of  coupling  and  repulsion,  and 
of  the  heredity  of  sex,  and  is  presented  in  the  author's  usual 
graphic  and  suggestive  manner.  Bateson's  book  is  the  most  com- 
prehensive and  authoritive  presentation  of  Mendelism  in  English 
and  is  so  well  known  that  an  extended  review  is  not  called  for. 

C.  E.  M. 


The  Road  to  a  Healthy  Old  Age.  Essays,  Lay  and  Medical. 
By  Thomas  Bod  ley  Scott,  M.D.  Pp.  104.  New  York: 
Paul  B.  Hoeber,  1914. 

These  essays  have  a  literary  charm  which  is  in  keeping  with  the 
author's  former  friendship  with  Robert  Louis  Stevenson  who 
affectionately  refers  to  him  in  the  dedication  of  "Underwoods." 
Although  the  book  has  been  written  chiefly  for  the  profession  the 
facts  are  presented  in  such  a  simple  manner  as  to  be  readily  com- 
prehended by  the  laity.  In  the  first  chapter  he  sets  up  an  ideal 
of  "becoming  old  wisely,  honorably,  and  usefully,"  and  drops  a 
few  hints,  dietetic  and  hygienic,  for  the  attainment  of  such  an  ideal. 
In  the  second  he  deals  with  certain  pathological  conditions  of  the 
circulatory  system  frequently  occurring  in  old  age  and  discusses 
in  considerable  detail  their  prevention  and  treatment.  The  third 
chapter  is  devoted  to  the  vaccine  treatment  of  the  chronic  non- 
tubercular  diseases  of  the  respiratory  organs  that  so  often  cripple 
old  people  and  shorten  their  lives.  A  final  brief  chapter  by  his  son, 
Surgeon  Gilbert  Bodley  Scott,  R.  N.,  gives  an  outline  of  the  prepa- 
ration of  vaccines.  T.  G.  ]\I. 


Die  Ciironischen  Erkrankungen  der  IIixtehex  IIarxroiire 
((^HRONic  Diseases  of  Posterior  Uretiule).    By  Dr.  Erich 

''  WossiDLE,  Berlin.  Pp.  155;  82  mostly  colored  illustrations. 
Leipsig:  Dr.  Werner  Klinkhardt. 

This  monograph  is  in  general  the  most  comprehensive  and  com- 
plete treatise  on  the  sul)ject  of  chronic  diseases  of  the  posterior 
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urethra  and  its  associated  organic  structures  that  lias  appeared. 
The  various  phases  of  the  subject  are  well  classified  and  thoroughly 
discussed.  Although  stress  has  been  laid  throughout  upon  the 
importance  and  necessity  of  urethroscopy  for  the  i)roper  diagnosis 
and  treatment  of  many  cases,  a  just  consideration  of  other  clinical 
diagnostic  procedures  and  methods  of  treatment  has  not  been 
neglected.  It  may  be  rightly  objected  that  the  author  should  at 
least  allude  to  the  value  of  the  high  frequency  electrical  current 
(Oudin  or  d'Arsonval)  in  comparison  with  electrolytic  and  other 
electrotherapeutic  methods  for  the  destruction  of  polypi,  papillo- 
mata,  etc.  Again  it  may  be  inquired  as  to  the  propriety  of  devoting 
so  much  attention  to  impotency  and  prostatic  disease  to  the  exclu- 
sion of  the  seminal  vesicles.  The  illustrations,  many  colored  urethro- 
scopic  views,  are  exceptionally  meritorious  and  numerous  and 
deserving  of  attention  bv  all  those  interested  in  this  subject. 

B.  A.  T. 


Defensive  Ferments  of  the  Animal  Organism.  By  Emil 
Abderiialden,  Director  of  the  Physiological  Institute  of  the 
University  at  Halle,  a/s;  English  translation  by  J.  O.  Gavronsky 
and  W.  F.  Lanciiester  of  third  German  edition.  Pp.  242;  11 
text  figures  and  1  plate.  New  York:  William  ^Yood  &  Co., 
1914. 

The  great  interest  which  has  been  aroused  by  Abderhalden's 
theory  of  protecti\'e  (defensive)  enzymes,  its  practical  use  in  the 
diagnosis  of  pregnancy,  and  the  many  attempts  to  apply  the  theory 
as  a  means  of  diagnosis  in  diseases  of  various  organs,  makes  espe- 
cially welcome  an  English  translation  of  this  noted  investigator's 
account  of  his  labors  in  this  particular  field.  That  interest  in  the 
subject  discussed  is  indeed  great  is  shown  by  the  fact  that  between 
the  appearance  of  the  first  German  and  this  translation  of  the  third 
German  edition  a  period  of  less  than  two  years  has  elapsed. 

Abderhalden's  theory,  briefly  stated,  is,  that  upon  the  introduc- 
tion into  the  body  of  substances  out  of  harmony  with  (foreign  to) 
the  blood-plasma,  new  ferments  appear  which  are  capable  of  trans- 
forming these  substances  into  simpler  compounds  and  thus  of  depriv- 
ing them  of  their  specific  character.  The  ex-periments  of  Abder- 
halden  and  his  associates  support  this  theory  not  only  in  regard  to 
proteins,  but  in  regard  also  to  carbohydrates  and  fats.  ^Moreover, 
in  pregnancy,  Abderhalden  has  estai)lished  a  definite  diagnostic 
procedure  based  on  the  fact  that  placental  products,  normally 
foreign  to  the  blood,  enter  the  blood-stream  during  the  pregnant 
state  and  cause  the  formation  of  a  specific  ferment.  Other  inves- 
tigators have  attempted  to  apjjly  the  same  principle  to  cancer, 
dementia  precox  and  a  large  number  of  other  diseases. 
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In  the  book  before  us  Abderhalden  sketches  the  development 
of  his  theory  in  its  relation  to  the  general  principles  of  metabolism 
and  gives  examples  of  the  experimental  production  of  ferments  for 
proteins,  fats  and  carbohydrates.  This  is  followed  by  a  discussion 
of  his  biological  test  for  pregnancy  and  of  the  possible  application 
to  various  infectious  and  organic  diseases.  Much  space  is  given  to 
the  description  of  the  two  methods — the  dialysis  and  the  optical — of 
demonstrating  the  presence  of  ferments  and  in  connection  there- 
with the  author  presents  in  detail  the  many  possibilities  of  error, 
which  are  responsible,  he  believes,  for  the  contradictory  results 
frequently  obtained  by  those  who  have  used  his  methods  in  the 
study  of  various  practical  problems. 

In  an  appendix  is  presented  a  complete  list  (up  to  November, 
1913)  of  papers  on  this  or  related  problems.  R.  M.  P. 


Nucleic  Acids.  Their  Chemical  Properties  and  Physio- 
logical Conduct.  By  Walter  Jones,  Ph.D.,  Professor  of 
Physiological  Chemistry,  Johns  Hopkins  Medical  School.  Pp. 
118.  London,  New  York,  Bombav,  and  Calcutta:  Longmans, 
Green  &  Co.,  1914. 


Hitherto  no  comprehensive  treatise  has  presented  systemati- 
cally our  present  knowledge  concerning  the  nature  and  properties 
of  the  nucleic  acids  and  this  in  spite  of  the  fact  that  they  now  con- 
stitute one  of  the  most  satisfactorily  elucidated  problems  of  physio- 
logical chemistry.  This  monograph  sketches  the  historical  develop- 
ment of  the  subject  and  then  proceeds  to  give  the  present  concep- 
tion of  the  chemical  structure  of  nucleic  acids  and  of  the  course 
of  their  metabolism  in  the  animal  body.  The  author  takes  the 
stand  that  all  the  nucleic  acids  that  have  been  studied  are  identical 
either  with  thymus  nucleic  acid  or  with  yeast  nucleic  acid.  He 
considers  allantoin  as  probably  the  only  physiological  destruction 
product  of  uric  acid  and  considers  that  human  beings  have  no 
power  to  destroy  uric  acid,  in  which  respect  they  diti'er  from  all 
the  lower  animals  studied.  The  views  of  those  who  disagree  with 
the  author  on  these  and  on  other  points  are  outlined,  and  the  experi- 
mental evidence  pro  and  con  briefly  described.  An  excellent 
bibliography  with  about  450  references  is  appended  and  the  work 
is  carefully  indexed.  J.  H.  A. 
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Observations  on  the  Malarial  Parasite. — ^NIary  Rolley  Lawson 
(Jour.  Exper.  Med.,  1914,  xix,  451).  Previous  observations  have  led 
Lawson  to  believe  that  the  malarial  parasite  is  extracellular  through- 
out its  entire  existence;  that  it  attaches  itself  to  the  red-blood  cells 
by  means  o^  delicate  pseudopodia  which  encircle  and  squeeze  up  into 
a  mound  part  of  the  hemiglobin,  and  finally,  that  the  anemia  observed 
m  malarial  patients  is  only  to  be  explained  on  the  assumption  that 
the  parasites  migrate  from  cell  to  cell,  destroying  one  after  another. 
The  evidence  for  this  assumption  consists  in  (1)  the  finding  of  pig- 
mented parasites  free  in  the  blood-serum  in  various  stages  of  their 
development;  (2)  the  occurrence  of  pigmented  parasites  of  the  various 
ages  attached  to  unaltered  red-blood  cells;  (3)  the  similar  occurrence 
of  pigmented  parasites  attached  to  decolorized  corpuscles  called  by 
her  "corpuscular  skeletons;"  (4)  the  observance  of  pigmented  para- 
sites caught  apparently  in  the  act  of  abandoning  degenerated  red 
cells;  (5)  the  finding  of  corpuscular  skeletons  alone,  which  are  the 
expanded  decolorized  remains  of  the  red  cells  usually  more  or  less 
semihmar  in  shape,  granular  and  staining  pink.  In  the  study  of  a 
recent  case  Lawson  found  over  100  thirty-hour  f?)  parasites  partly 
on  and  partly  off  of  the  expanded  red-blood  cells,  which  showed  granular 
degeneration  and  in  the  same  smears  parasites  of  the  same  ages  were 
observed  free.  Considerable  space  is  devoted  to  a  discussion  of  why 
such  a  picture  could  not  be  the  result  of  the  technique  used  in  making 
the  smear.  Lawson  does  not  believe  that  in  smearing  the  blood  it 
would  ever  be  possible  to  reach  the  parasite  if  it  were  submerged 
beneath  the  surface  of  the  red  cells  in  order  to  pull  or  squeeze  it  out, 
at  least  without  damaging  that  corpuscle  itself  beyond  repair.    Arguing 
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by  analogy  Lawson  concludes  that  adult  forms  attach  themselves  to 
corpuscular  mounds  in  exactly  the  same  way  that  younger  forms  do ;  in 
other  words,  the  adult  parasite  assimies  its  more  or  less  characteristic 
ring  form  solely  for  the  purpose  of  securing  attachment  to  the  surface 
of  the  red  corpuscles. 


On  the  Effects  of  Long-continued  Overfeeding  with  Carbohydrates 
without  Protein. — E.  Grafe  (Deufsch.  Archiv  f.  kliji.  Med.,  1914, 
cxiii,  1)  reports  carefully  conducted  experiments  on  man,  the  dog, 
and  the  swine  on  the  effect  of  overfeeding  with  carbohydrates  while 
withholding  protein.  The  results  of  the  experiments  are  fully  dis- 
cussed and  are  set  forth  in  tables.  The  findings  were  rather  unexpected. 
Griife  discovered  in  his  numerous  experiments  on  man  and  animals 
that  in  spite  of  long-continued  overnourishment  Avith  carbohydrates 
without  protein,  there  was  often  not  only  no  gain  in  Aveight  but  even 
an  actual  loss.  To  determine  the  explanation  of  this  fact,  Grafe  made 
prolonged  observations  on  the  effect  of  the  overnourishment  not  only 
on  the  weight,  but  also  on  the  N-metabolism,  water  balance,  and 
heat  production.  It  was  found  that  the  loss  in  weight  was  due  pri- 
marily to  marked  loss  of  water  from  the  body.  Coincidently,  there 
was  in  all  cases  a  rather  considerable  increase  in  oxidation,  which 
Avas  less  pronounced  in  the  first  fcAv  days  of  o\erfeeding  but  became 
more  marked  in  the  second  and  third  Aveeks.  The  increase  in  oxida- 
tion amounted  to  a  maximum  of  60  per  cent,  in  the  SAvine,  correspond- 
ing to  about  one-half  of  the  excess  of  calories;  in  the  dog  it  amoimted 
to  only  33  per  cent.,  AA'hile  in  man  the  figures  were  loAvest,  though 
the  duration  of  the  experiment  was  also  shorter.  It  was  found  that 
the  addition  of  protein  to  the  excessive  quantities  of  carbohydrates 
converted  the  negatiAe  AA'ater  balance  at  once  to  a  positive.  The 
intensity  of  the  oxidation  remained  practically  unaffected,  but  in  one 
experiment  on  a  dog  there  AAas  probably  an  increased  formation  of 
fat  from  sugar. 


Changes  in  Spinal  Fluid  in  Tuberculous  Meningitis. — Mandelbaum 
(iJcufsch.  Archiv  f.  kUn.  Med.,  1914,  cxiii,  92)  has  continiu^d  his  work 
on  the  spinal  fluid  of  patients  succumbing  to  tuberculous  meningitis, 
and  has  studied  fifteen  cases.  He  finds  that  the  fiuid  Avliich  is  clear 
antemortem  beconu's  cloudy  a  few  hours  after  death.  This  turbidity 
is  due  to  the  appearance  in  the  fluid  of  a  large  number  of  endothelial 
cells*^  Avhich  are  actiAcly  phagocytic  macropliages.  The  cells  begin 
to  appear  a  few  hours  before  death.  Tubercle  bacilli  are  found  in  the 
cells  constantly  postmortem,  and  red  cells  and  leukocytes  may  also 
be  observed.  Recently,  Lenk  and  Pollack  have  observed  that  the 
spinal  fluid  in  tuberculous  meningitis  is  rich  in  peptolytic  ferments, 
which  are  active  in  a  dilutiou  as  high  as  1  to  200.  Examination  <if 
the  peptolytic  poAver  of  the  fluids  by  means  of  glycyltryptophan 
showed  that  there  Avas  a  marked  increase  after  death.  By  using  Avashed 
cells,  Mandelbaum  has  shoAvn  that  the  endothelial  cells  contain  such 
an  enzyme.  Furthermore,  he  shoAA'cd  that  the  dura,  gray  matter, 
and  Avliite  matter  jxissess  only  feeble  peptolytic  poA\-er  as  compared 
with  the  iiiciiiuges  (pia  and  arachnoid). 
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Hexamethylenamine  as  a  Source  of  Error  in  the  Esbach  Test. — 

E.  ScHMlz  {Dcutsrh.  mrd.  Work.,  1914,  xl,  128)  lias  found  that  licxa- 
methylentetramino  (urotropin)  excreted  in  the  urine  gives  a  precipitate 
with  picric  acid.  ^Yhen  Esbach's  solution  is  employed  to  determine 
albumin  quantitatively  it  is  evident,  therefore,  that  the  reading  may- 
be disturbed,  if  the  patient  is  taking  this  drug.  The  precipitate  formed 
is  yellow  and  crystalline.  The  presence  of  urotropin  in  the  urine  may 
be  determined  as  follow^s:  2  c.c.  of  Esbach's  solution  are  mixed  with 
an  equal  amount  of  15  per  cent.  KOH,  and  then  warmed  until  the 
precipitated  potassium  picrate  is  dissolved.  Now  add  0.5  c.c.  of  the 
suspected  urine.  If  urotropin  is  present  there  is  a  change  of  color 
from  light  orange  to  deep  red.  If  the  test  is  positive,  then  another 
method  of  estimation  should  be  employed.  (Tlie  inaccuracy  of  the 
Esbach  solution  has  been  repeatedly  demonstrated;  Tsuchiya's  re- 
agent, which  may  be  substituted  for  the  Esbach  reagent,  is  preferable 
in  every  way.  Schmiz'  findings  with  regard  to  hexamethylenamine 
furnish  an  additional  reason  for  discarding  Esbach's  solution. — R.  S.  ^I.) 


The  Relationship  of  the  Function  of  the  Hypophysis  Cerebri  to 
Diabetes  Insipidus. — C.  Roemer  (Deutsch.  vied.  Woch.,  1914,  xl,  108) 
reports  experiments  and  clinical  observations  which  tend  to  support 
the  recent  studies  of  von  den  Velden  and  of  Earmi  on  the  pituitary 
gland.  The  latter  authors  have  reported  that  in  at  least  a  part  of 
the  cases  of  diabetes  insipidus  there  is  hypofunction  rather  than  hyper- 
function  of  the  hypophysis.  In  fact,  they  ol)served  a  diminished 
secretion  of  lu'ine  following  administration  of  the  posterior  part  of 
the  pituitary  gland.  Romer  confirmed  these  observations  in  experi- 
ments on  rabbits.  The  most  striking  results  were  obtained  with 
Aubing's  colloid  extract  of  the  pituitary  gland  of  the  ox,  though  definite 
decrease  of  urinary  output  also  followed  the  intravenous  administra- 
tion of  pituitrin  (Parke,  Davis  &  Co.)  and  pituglandol  (Hoffmann- 
La  Roche).  Recently  a  case  of  idiopathic  diabetes  insipidus  came 
under  observation.  The  patient  was  a  child,  aged  nine  years,  who  was 
passing  10  to  11  liters  of  urine  of  1.001  to  1.003  sp.  gr.  a  day.  Adminis- 
tration of  the  colloid  extract  intravenously  was  followed  for  a  few  hours 
by  a  diminished  urinary  secretion  and  marked  lessening  of  the  sonmo- 
lence,  which  had  been  a  prominent  feature  of  the  case.  Autopsy 
revealed  a  tumor  pressing  on  the  posterior  lobe  and  on  the  infundibulum. 
These  observations,  with  those  citerl  above,  show  that  diabetes  insipidus 
is  due  to  a  lack  of  the  secretion  of  the  pars  intermedia  in  some  cases  at 
least,  and  not  to  a  hyperf unction. 


The  Distribution  in  and  Elimination  of  Urea  from  the  Body. — 
Makshali.  and  Davis  (.four.  Bio.  Chrm.,  1914,  xviii,  .")3)  point  out  by 
a  review  of  the  work  flone  up  to  the  present  time  that  estinjations  of  the 
urea  content  of  organs  and  the  conclusions  drawn  from  them  are  con- 
flicting and  unsatisfactory.  Moreover,  they  call  attention  to  the  fact 
that  the  retention  of  urea  is  a  regular  occurrence  in  certain  cases  of 
severe  nephritis  and  that  there  is  evidence  of  an  increase  also  in  the 
urea  content  of  the  tissues  in  cases  where  the  blood  urea  is  al)normally 
high.  Inasmuch  as  the  extent  to  which  urea  may  be  stored  in  the  tissues 
has  never  been  accurately  determined,  Marshall  and  Davis  have  under- 
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taken  experimentally  to  determine  this,  and  other  points  of  interest. 
On  the  basis  of  the  experimental  work  reported  ^Marshall  and  Davis 
conclude  that  the  modified  method  of  ^Marshall  for  the  determination 
of  the  urea  content  of  tissues  gives  results  quite  as  accurate  as  when 
this  method  is  applied  to  the  study  of  blood,  urine,  or  spinal  fluid.  Urea 
is  present  in  all  the  organs  and  tissues  of  normal  animals  and  its  dis- 
tribution in  them  is  approximately  uniform  and  equal  to  that  of  the 
blood,  even  when  there  is  an  abnormally  large  amount  of  urea  present. 
The  chief  exceptions  to  this  are  fats  which  have  a  uniformly  low  urea 
content  and  tissues  from  the  urinary  tract,  Avhich  have  a  high  content. 
The  injection  of  urea  solutions  intravenously  is  followed  by  rapid 
diffusion  into  all  parts  of  the  body,  which  is  complete  within  a  few 
moments.  It  is  apparent  that  the  kidneys  are  capable  of  eliminating 
urea  with  great  rapidity,  and  this  rate  of  excretion  in  normal  animals  is 
directly  proportional  to  its  concentration  in  the  blood.  The  excretion 
of  the  urea  is  retarded  Ijy  dehydration  of  the  organism.  When  for 
any  reason  the  excretion  of  urea  is  prevented  it  would  appear  that  the 
entire  amount  formed  is  stored  in  the  body  and  there  is  no  evidence  of 
the  conversion  of  urea  into  other  substances  under  these  conditions. 


The  Effect  of  Altitude  on  Blood-pressure. — There  is  a  widespread 
belief  among  physicians  of  the  lowlands,  says  P.  Schrumpf  (Deufsch. 
Arch.  f.  klin.  Med.,  1914,  cxiii,  466),  that  patients  with  circulatory 
disturbances  should  not  be  permitted  to  go  to  the  mountains.  Though 
Schrumpf  formerly  shared  this  belief,  his  experience  has  convinced 
him  that  it  is  fallacious  and  that  many  patients  with  circulatory 
troubles  are  actually  benefited  by  a  stay  at  an  elevation  of  two  thousand 
meters  or  less.  The  usual  reason  against  altitude  is  the  entirely  mistaken 
belief  that  the  blood  pressure  will  be  raised  as  the  atmospheric  pressure 
becomes  less.  Normal  pressure  is  imaffected  by  an  ascent  to  two 
thousand  meters.  In  a  group  of  thirteen  patients  with  slight  arterio- 
sclerosis and  hypertension,  but  without  serious  renal  disease,  Schrumpf 
has  always  found  fall  in  pressure,  the  decrease  amounting  to  25  to 
55  cm.  water.  Similar  results  were  obtained  in  patients  with  marked 
arteriosclerosis.  In  the  hypertension  associated  with  chronic  nephritis 
there  was  a  slight  fall,  less  marked  than  in  the  non-nephritics.  In  the 
arteriosclerotics  there  was  marked  subjective  improvement  with  the 
fall  in  tension.  In  "pseudohypertonie"  of  psychogenic  origin,  the 
drop  in  pressure  was  even  more  marked,  namely,  45  to  So  cm.  water. 
A  group  of  eight  cases  of  hypotension  was  studied.  In  these  patients, 
two  to  three  Aveeks  at  an  elevation  of  ISOO  meters  sufficed  to  raise  the 
systolic  pressure  to  normal.  There  was  also  a  rise  in  the  diastolic 
pressure  and  in  the  pulse  pressure.  In  cases  of  coronary  sclerosis  altitude 
is  contra-indicated,  as  is  well  known.  Likewise,  patients  with  decom- 
pensation should  not  be  sent  to  the  mountains.  Patients  with  well  com- 
pensated valvular  lesions  stand  moderate  elevations  as  well  as  those  with 
normal  hearts.  Thus,  it  is  evident  that  altitude  has  a  beneficial  effect  on 
blood-pressure,  decreasing  high  systolic  and  diastolic  pressures  and  ele- 
vating those  which  are  below  normal,  with  subjective  and  objective 
improvement  in  tli(>  patient's  conditicni.  It  is  advisable  in  all  patients 
with  circulatory  disturbances  to  insist  on  complete  rest  the  first  two  or 
three  days  after  going  to  higher  altitudes. 
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Free  Transplantation. — Lexer  (Annals  of  Surgery,  1914,  Ix,  166) 
discusses  the  free  transplantation  of  the  various  tissues  of  the  body. 
He  emphasizes,  particularly,  the  knowledge  and  practical  use  of  skin 
transplantation  and,  more  particularly,  of  bone.  The  techniciue  of 
skin  and  epidermis  transplantation  is  well  known,  and  various  methods 
are  employed.  Granulation  tissue  is  better  razed  with  a  knife  than  with 
a  spoon.  He  always  freshens  the  base.  To  secure  hemostasis,  he 
ligates  all  visible  bleeding  vessels  and  then  alknvs  the  surface  to  remain 
uncovered  until  there  is  a  visible  fibrin  formation.  He  then  exerts 
pressure  over  the  surface  with  a  gauze  sponge  moistened  with  warm 
saline  solution.  This  stops  all  bleeding.  Substitution  of  epidermis 
for  mucous  membrane  is  not  practicable,  since  infection  and  secretion 
interfere  with  the  healing  process.  Where  epidermis  is  contra-indicated 
on  account  of  previous  cicatrization  with  shrinkage  of  the  skin,  trans- 
plantation of  skin  finds  its  usefulness.  According  to  Hirschfeld,  healing 
takes  place  as  well  with  as  without  the  subcutaneous  adipose  flap. 
For  successful  healing  to  take  place,  the  primary  adhesion  of  the  flap 
is  essential.  Should  this  intimate  contact  and  gluing  be  disturbed 
within  the  first  twenty-four  hours,  on  account  of  bleeding  on  inflamma- 
tory transudate,  death  of  the  flap  usually  occurs  followed  by  marble- 
like areas  and  cicatrization  as  a  final  result.  Transplanted  hair  sheds, 
regenerate  only  rarely.  Like  the  hair,  finger  nails  with  the  contiguous 
skin  do  not  lend  themselves  to  successful  transplantation.  Even  with 
favoral)le  nutrition  of  the  nail  bed,  the  shape  and  growth  of  the  nail 
are  abnormal.  The  advantage  in  the  use  of  long  strips  of  epidermis 
over  skin  flaps  lies  in  the  certainty  and  rapidity  with  which  repair 
takes  place.  The  advantage  of  skin  flaps  over  epidermis  strips,  rests 
in  the  greater  persistence  of  the  former,  since  it  contracts  less  and 
affords  a  better  cosmetic  effect.  For  this  reason  Lexer  prefers  to  use 
skin  flaps  on  the  face  and  fingers.  The  function  of  the  bone  graft  and 
its  covering  lies  in  the  fact  that  it  replaces  the  missing  tissue  and  enables 
the  body  to  build  up  new  bone.  For  this  purpose  the  transplant  is 
endowed  with  long  life  and  vigorous  powers  of  regeneration,  an(l  the 
implanted  graft  retains  its  shape  until  the  edges  of  the  recipient's 
defective  bone  regenerate,  in  spite  of  the  fact  that  the  implanted  bene 
tissue  disintegrates  and  becomes  necrotic.     A  further  adxantage  in 
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including  the  periosteum  is  that  it  caids  in  the  cementing  of  the  graft 
to  the  wound  edges  and  stimulates  invasion  by  bloodvessels,  thus 
establishing  early  nourishment.  Clinical  success  in  the  repair  of  large 
denuded  bony  cavities,  can  be  achieved  only  by  the  use  of  living  bone 
covered  by  periosteum. 


A  Contribution  to  the  Operative  Treatment  of  Acute  Gastric  Hemor- 
rhages.— Albert  (Deid.  Zschr.  f.  Chir.,  1914,  cxxx,  398)  says  that 
5  per  cent,  of  gastric  ulcer  patients  die  of  hemorrhage.  Gastro-enter- 
ostomy  or  jejunostomy  alone,  is  easily  performed  but  does  not  posi- 
tively provide  hemostasis.  Excision  will  stop  the  hemorrhage,  but 
is  too  severe  an  operation.  Albert  recommends  gastro-enterostomy  for 
the  less  severe  cases,  as  those  with  chronic  recurring  hemorrhages, 
but  jejunostomy  together  with  ligation  of  the  arteries  at  the  greater 
and  lesser  curvatures  supplying  the  ulcerated  areas.  When  the  ulcer 
is  in  the  neigh])orhood  of  the  pylorus,  the  arteries  can  be  ligated  in 
their  subserous  positions  along  the  greater  and  lesser  curvatures  and 
even  those  to  the  duodenum  to  an  extent  of  about  two  fingerbreadths. 
If  the  ulcer  is  at  the  greater  or  lesser  curvature,  some  distance  from  the 
pylorus,  the  ligation  is  to  be  done  on  both  sides  of  the  ulcer.  The 
ligation  is  especially  easy  at  the  two  curvatures  but  is  seldom 
possible  on  the  posterior  wall  because  the  vessels  are  very  large  and  the 
ulcer  has  almost  always  encroached  upon  the  pancreas.  The  investiga- 
tions of  Kirschner  and  Mangold  showed  that  complete  division  of  the 
nerves  to  the  pylorus  had  no  troublesome  influence  on  the  normal 
function  of  the  pylorus.  There  is  little  need  to  fear  necrosis  of  the 
stomach  supplied  by  the  arteries  ligated.  AY.  Braun  excluded  four- 
fifths  of  the  stomach  in  dogs  without  damage.  In  one  patient  with 
cancer  of  the  stomach,  Braun  ligated  the  vessels  in  the  greater  and 
lesser  curvatures  from  about  a  hand's  breadth  from  the  cardia  to  the 
pylorus  preparatory  to  a  resection  and  then  found  that  the  resection 
could  not  be  done.  A  gastro-enterostomy  was  substituted  and  three 
weeks  after  operation  there  were  no  symptoms  of  stomach  distm'bance 
and  the  digestion  was  better  than  before  the  operation. 


Chronic  Ulcers  of  the  Stomach  and  Duodenum. — Mayo  {Anuals  of 
Surc/eri/,  1914,  Ix,  220)  divides  his  experience  into  three  periods.  The 
first  period  between  1893  and  1900,  relates  to  cases  in  which  operation 
was  done  only  for  marked  pyloric  obstruction.  He  refers  to  the  second 
period,  between  1900  and  190t),  as  that  of  tlie  growth  of  knowledge 
the  result  of  surgical  observation;  and  to  the  third  period,  between  1906 
and  1914,  as  that  of  the  development  and  improvement  in  diagnosis. 
The  great  value  of  the  history  and  physical  findings  in  diagnosis  was 
was  emphasized.  The  relation  of  the  clinical  symi)toms  to  the  lesion 
was  siiown  in  the  light  of  operative  experience,  and  the  value  of  the 
I)urely  laboratory  examinations  of  gastric  contents  were  found  to  have 
been  overestimated.  The  Ro-ntgen  ray  gradually  won  (irst  place  in  the 
diagnosis  of  these  lesions  atid  the  necessity  for  the  excision  of  gastric 
ulcers,  because  of  the  menace  of  cancer,  was  recognized.  1841  cases  of 
acute  and  chronic  ulcers  of  the  stomach  and  iluodenum  have  been 
operated  on.  The  percentage  in  the  last  1000  cases  acutely  observed 
showed  73.8  per  cent,  (hiodcnal  and  25.2  per  cent,  gastric  ulcers.    The 
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terminal  three-quarters  inch  of  the  pyloric  end  of  the  stomach  is  not 
often  invohed  in  ulcer.  The  more  common  seat  of  gastric  ulcer  is 
along  the  lesser  corvature,  often  saddle-shaped.  It  is  more  often  on  the 
posterior  than  anterior  wall.  But  whether  situated  anteriorly  or  pos- 
teriorly, a  superficial  ulcer  at  the  point  of  contact  often  appears  on  the 
opposite  wall,  the  "  contact"  ulcer.  The  situation  of  the  ulcer,  however, 
may  be  at  any  point  in  the  wall  of  the  stomach.  ^Multiple  ulcers  of  the 
stomach  and  duodenum,  or  separate  ulcers  of  the  stomach  and  duodenum 
e.xist  in  about  5  per  cent,  of  the  cases.  Permanent  healing  of  chronic 
ulcers  of  the  stomach  and  duodenum  by  non-operative  means  nuist  be 
of  infrequent  occurrence.  A  large  number  of  acute,  subacute,  and  some 
chronic  ulcers  are  cured  permanently,  but  if  they  fail  to  show  per- 
manency after  a  reasonable  attempt  at  cure  under  ordinary  conditions 
of  life,  the  patients  should  be  treated  surgically.  The  patient  with 
ulcer  treated  medically  is  in  far  greater  danger  of  death  from  hemor- 
rhage, perforation,  obstruction  or  cancerous  degeneration  than  he  is  from 
operation.  Gastrojejunostomy  is  the  most  generally  useful  operation 
for  gastric  ulcer,  especially  those  with  pyloric  obstruction.  Because 
of  the  menace  of  cancer,  all  ulcers  of  the  stomach,  without  regard  to 
their  situation,  should  be  excised  if  possible.  As  a  rule,  gastrojejunos- 
tomy should  be  done  in  addition  to  excision.  In  a  small  percentage 
of  the  cases  of  both  gastric  and  duodenal  ulcers  there  has  been  a  definite 
recurrence  of  symptoms  and  in  them  it  would  appear  that  an  actual 
recurrence  of  the  original  ulcer  had  taken  place.  A  small  number  of 
these  cases  have  been  operated  on  and  in  each  instance  the  source  of 
the  trouble  proved  to  be  a  gastrojejunal  ulcer  in  the  suture  line  of  the 
original  gastrojejunostomy. 


Gall-stone  Ileus. — AVagxer  {Dent.  Ztschr.  f.  Chir.,  1914,  cxxx,  353) 
calls  attention  to  the  fact  that  we  can  usually  diagnose  the  presence 
of  acute  intestinal  obstruction  readily  enough,  but  find  much  difficulty 
in  determining  the  particular  variety  or  cause.  On  the  basis  of  four 
cases  operated  on  and  a  study  of  the  literature,  he  made  a  study  of 
that  variety  due  to  gall-stones.  The  patii  by  which  the  stone  reaches 
the  intestine  was  shown  clearly  in  his  second  case;  first  the  deveIoi)ment 
of  an  inflammation  of  the  gall-bladder  and  then  a  pericholecystitis 
and  adhesions  between  the  gall-bladder  and  duodenum.  This  is 
followed  by  a  distension  ulceration  until  a  perforation  occurs  and  the 
stone  passes  from  the  gall-bladder  into  the  intestine.  Rarely  the 
perforation  occurs  into  the  stomach,  colon  or  small  intestine.  The 
stone  produces  signs  of  acute  obstruction  most  frequently  in  the  lower 
ileum,  less  frequently  in  the  jejunum  and  only  in  isolated  ca.ses  in  the 
duodenum  or  rectum.  Most  of  the  patients  (he  of  peritonitis  due  to 
the  distension  ulcer  at  the  site  of  obstruction,  often  from  necrosis  of  the 
intestine  oralward  from  the  stone.  In  spontaneously  cured  cases  the  stone 
is  required  to  pass  from  the  anus,  in  from  thirty  hours  to  eleven  weeks. 
The  history  of  gall-stone  symptoms  may  be  completely  absent  or  may 
have  occurred  so  long  before  as  to  have  been  forgotten.  An  acute  onset 
of  the  ileus  is  characteristic,  usually,  with  severe  colicky  pains,  nausea, 
eructations  and  vomiting,  at  first  biliary  but  later  fecal.  The  condition 
develops  most  frequently  in  old  women.  The  stone  is  usually  large. 
An  e.xact  diagnosis  is  rarely  made  because  the  history  is  frequently 
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defective.  A  tumor  rarely  can  be  felt  and  one  thinks  more  easily  of  the 
more  common  causes  of  strangulation.  Early  operation  is  the  best 
treatment.  The  median  incision  below  the  umbilicus  is  preferable. 
If  the  stone  is  facetted  other  stones  should  be  looked  for  in  the  gall- 
bladder and  intestine. 


Special  Forms  of  Extension. — Klapp  (Zentralbl.  f.  Chir.,  1914,  xli, 
1209)  describes  methods  of  extension  in  cases  in  which  the  usual  forms, 
as  by  adhesive  plaster  and  nail  extension,  could  not  be  used.  A  six- 
year-old  boy  with  a  supracondyloid  fracture  of  the  humerus,  had  had 
applied  a  circular  plaster  dressing  around  the  elbow  which  caused 
severe  pain  and  swelling  of  the  hand.  On  admission  to  the  clinic  there 
was  a  marked  hematoma  at  the  site  of  fracture.  There  were  blebs  in  the 
skin  filled  with  bloody  serum.  The  arm  to  the  fracture  was  swollen, 
the  hand  cold,  cyanotic,  and  fingers  completely  immovable  and  con- 
tractured.  The  radial  pulse  could  not  be  felt.  A  silk  suture  was  passed 
through  the  end  of  each  of  the  four  fingers  and  the  ends  of  the  four 
sutures  tied  together  some  distance  from  the  fingers.  By  means  of 
these  without  further  dressing  a  five-pound  extension  was  applied  to  the 
arm.  After  three  days  the  radial  pulse  could  be  felt  and  the  SMclling 
and  cyanosis  had  subsided.  After  fourteen  days  the  extension  was 
removed,  and  the  movements  of  the  fingers  were  considerably  improved. 
After  four  weeks  there  is  still  some  induration  and  brownish  discolora- 
tion of  the  finger  ends  due  to  the  extension.  The  elbow,  hand,  and 
finger  movements  are  free.  Klapp  therefore  recommends  this  extension 
treatment  in  recent  cases  of  ischemic  muscle  contractures.  There  is  no 
fear  of  the  sutures  tearing  through  the  skin  and  the  finger  ends  become 
normal  soon  after  the  extension  is  removed.  In  a  three-months-old 
child  with  a  congenital  defect  of  the  fibula  and  marked  angulation  of  the 
tibia,  after  a  tenotomy  of  the  Achilles  tendon  and  osteotomy  of  the 
tibia,  he  was  able  to  apply  a  plaster  bandage  in  the  correct  position  by 
means  of  a  similar  skin  extension  to  the  heel. 


Restoration  of  the  Bladder  by  Means  of  the  Heitz-Boyer-Hovel- 
Acque  Operation. — Gregoire  {Journ.  dTrolog.,  1914,  vi,  4"))  says  that 
the  great  difficulty  in  overcoming  the  disturbances  and  danger  of 
exstrophy  of  the  bladder  comes  from  the  absence  of  a  cavity  and  of  a 
sphincter.  The  greater  number  of  operations  seek  a  sphincter  in  the 
anal  sphincter  but  without  making  a  vesical  cavity.  The  intestine 
becomes  a  cloaca  in  which  the  feces  and  urine  mix  together.  Other 
operations  make  a  bladder  without  a  sphincter.  The  detached  rectum 
has  been  used  as  a  bladder,  the  sphincter  being  provided  by  the  anal 
sphincter.  Gregoire  did  the  following  operation  on  a  feeble-minded 
woman,  fifty  years  of  age,  with  destruction  of  the  wall  between  the 
rectum  and  bladder  and  greater  part  of  the  urethra.  The  abdomen 
was  opened,  two  ovarian  cysts  found  and  a  subtotal  hysterectomy 
performed.  The  rectum  was  (h-awn  forward  and  crushed  by  an  angio- 
tribc,  at  the  level  of  the  second  sacral  vertebra.  A  double  ligature  was 
applied  here  and  the  crushed  portion  of  the  intestine  divided  by  a 
thermocautery.  The  stump  of  the  lower  segment  was  immediately 
inverted  by  a  seroserous  suture.  The  superior  stump  was  covered  by  a 
gauze  compress  and  laid  aside.    The  two  ureters  were  then  transplanted 
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into  the  anterior  wall  of  the  inferior  segment.  The  rectum  was  detached 
from  the  sacrum  and  the  superior  intestinal  segment,  enveloped  in  the 
compress,  was  insinuated  posterior  to  the  rectum  to  the  perineal  floor, 
the  abdomen  being  closed  with  a  drain.  The  patient  was  then  placed  in 
the  lithotomy  position,  the  posterior  circumference  of  the  anus  incised, 
the  mucosa  separated  and  sphincter  isolated  posteriorly.  The  skin 
and  deeper  tissues  were  then  incised  along  the  right  border  of  the 
coccyx  to  a  centimeter  from  the  anus.  After  going  through  the  levator 
ani  muscle,  the  upper  segment  of  the  rectum  was  recovered.  It  had 
ascended  and  was  found  and  brought  down  with  difficulty.  The 
rectal  musculature  was  incised  longitudinally  in  the  region  where  the 
mucosa  Avas  separated  posteriorly.  The  upper  stump  covered  by  its 
compress  was  now  pulled  through  the  button  hole,  the  compress 
removed  and  the  inferior  margin  of  the  stump  sutured  closely  to  the 
skin  of  the  posterior  wall  of  the  anus  and  to  the  mucosa.  A  drain  was 
placed  in  the  anococcygeal  wound.  On  the  fourth  or  fifth  day  a  blackish 
discharge  escaped  from  the  perineal  drain  and  this  soon  became  frankly 
fecal.  A  part  of  the  wall  of  the  stump  drawn  down,  sloughed  from 
excessive  traction.  This  discharge  ceased  in  three  weeks  and  the 
wound  soon  healed.  From  the  beginning  there  was  continence  of  feces 
and  even  of  gas.  The  same  was  not  true  of  the  urine.  The  new  bladder 
seemed  to  be  incontinent,  but  the  mental  condition  of  the  patient 
prevented  learning  if  this  was  strictly  true.  The  urine  did  not  escape 
continually  but  was  forced  out  by  the  patient  with  grimaces.  There 
seemed  to  be  an  acute  cystitis  of  the  rectum.  The  patient  was 
discharged  nearly  three  months  after  operation.  The  mental  con- 
dition did  not  permit  an  endoscopy.  There  was  complete  recovery 
from  the  operation  but  the  loss  of  urine  continued. 
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Intravenous  Injections  of  Sodium  Salicylate  in  the  Treatment  of 
Rheumatic  Affections. — Conner  (Med.  Record,  1914,  Ixxxv,  323)  says 
that  with  the  proper  technique  and  with  a  chemically  pure  preparation 
of  the  drug  the  administration  of  sodium  salicylate  by  intravenous 
injections  is  safe,  painless,  and  easily  performed.  When  administered 
intravenously  the  drug  seems  to  have  a  much  more  pronounced  anal- 
gesic effect  than  when  given  by  mouth.  The  solution  for  injection  is 
made  by  dissolving  10  grams  of  chemically  pure  crystalline  sodium 
salicylate  in  50  c.c.  of  distilled  water  which  has  been  freshly  sterilized 
by  boiling.  The  size  of  the  individual  dose  and  the  frequency  of  the 
injections  will  vary  with  the  requirements  of  the  individual  case.  In 
most  cases  the  dose  has  been  either  15  or  20  grains,  and  the  injections 
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have  been  given  at  twelve-  or  eight-hour  intervals  over  a  period  of 
from  three  to  six  days.  Occasionally,  in  robust  men,  as  much  as  30 
grains  have  been  given  at  a  time,  and  as  much  as  120  grains  given  in 
the  first  twenty-four  hours  without  any  unpleasant  effects  whatever. 
No  shock,  prostration,  or  other  objectionable  constitutional  effects 
have  followed  this  plan  of  treatment.  Conner  does  not  believe  that  the 
intravenous  method  will  replace  the  usual  one  in  the  routine  treatment 
of  rheumatic  fever,  but  thinks  it  has  a  distinct  field  of  usefulness,  the 
limits  of  which  cannot  yet  be  determined.  At  present  this  field  seems 
to  include  cases  in  which  the  drug  is  not  Avell  borne  by  the  stomach; 
those  which  show  little  or  no  improvement  under  the  usual  method 
of  administration,  and,  possibly  cases  of  severe  rheumatic  inflammation 
of  the  eve. 


Indication  for  and  Results  of  Splenectomy  for  Internal  Disease. — 

Klemperer  {Therapied.  Gegcnwart,  1914,  Iv,  1),  reports  10  cases  of 
pernicious  anemia  in  which  splenectomy  was  performed  as  a  therapeutic 
measure.  Two  of  the  patients  did  not  survive  the  operation,  but  one 
of  these  had  advanced  heart  disease  and  the  other  had  pneumonia 
before  the  operation.  The  remaining  8  cases  were  in  advanced  stages 
of  pernicious  anemia,  but  all  showed  marked  improvement  in  the 
blood  picture  and  general  condition  following  the  operation.  In  1 
case  the  improvement  was  so  marked  that  the  result  amounts  to  a 
clinical  cure,  while  in  the  others  the  blood  picture,  although  vastly 
improved,  still  shows  the  characteristics  of  pernicious  anemia.  In 
addition  to  the  benefits  that  maj^  be  obtained  in  pernicious  anemia 
by  the  removal  of  the  spleen,  Klemperer  says  that  experience  has  shown 
that  marked  anemia  of  the  secondary  type,  accompanied  by  enlarge- 
ment of  the  spleen  (such  as  occurs  in  Banti's  disease,  splenic  anemia, 
and  hemolytic  jaundice),  are  often  much  benefited  by  removal  of  the 
spleen.  On  the  other  hand,  splenectomy  does  harm  rather  than  good 
in  leukemia,  lymphosarcoma,  malaria,  syphilis,  amyloid  and  congested 
spleen. 


The  Origin  and  Present  Status  of  the  Emetim  Treatment  of  Amebic 
Dysentery. — Vedder  {Jour.  Amcr.  Med.  Assoc,  1914,  Ixii,  501)  dis- 
cusses the  origin  of  the  emetin  treatment  of  amebic  dysentery,  and 
gives  briefly  the  experimental  evidence  that  has  proved  emetin  to  have 
true  amebacidal  action.  He  says  that  the  emetin  treatment  is  the  most 
ett'ective  method  we  have  of  treating  amel)ic  dysentery  at  the  present 
time.  Of  110  cases  treated  by  this  method  by  twenty-two  dirt"erent 
observers,  99  were  clinically  cured,  while  11  died.  Analyzing  the  fatal 
cases,  Vedder  believes  that  all  were  beyond  hope  of  a  cure,  and  says 
that  any  amebic  dysentery  patient  who  is  not  nuiribund  can  be  cured 
by  emetin.  The  rapidity  of  the  imj)rovement  in  tiie  cured  cases  is 
noteworthy.  In  numy  of  these  reported  cases  the  patients  iiave  obtained 
complete  relief  from  their  dysenteric  symptoms  within  a  week  after 
the  use  of  very  small  amounts  (from  2  to  3  grains)  of  emetin.  Of  Ki 
cases  of  hepatitis  treated  by  nine  (hlVerent  observers,  16  were  cured. 
These  cases  have  as  yet  shown  no  tendency  to  recurrence,  which  is  so 
frequent  after  surgical  treatment  and  evacuation.  Several  of  these 
cases   were    treated    before   suppuration    occurred,    several    after   the 
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formation  of  pus  and  without  evacuation,  and  several  after  evacuation 
of  pus  by  rupture  into  the  lung  or  the  intestine.  Several  of  these  cases 
had  also  been  treated  surgically  and  by  the  use  of  other  drugs,  such  as 
quinine  irrigations,  without  effect,  and  were  considered  practically 
hopeless  before  emetin  was  tried.  Vedder  says  that  the  final  proof 
as  to  whether  amebic  dysentery  is  permanently  cured  by  emetin  can 
be  determined  only  by  observing  these  cases  for  a  number  of  years. 
A  large  percentage  of  the  cases  treated  with  emetin  continue  to  harbor 
the  ameba  (often  in  the  encysted  and  most  dangerous  form)  in  the 
feces  for  some  time  after  the  clinical  cure.  In  view  of  this  fact  it  is 
impossible  to  state  at  present  that  patients  treated  by  emetin  will 
remain  permanently  cured,  yet  the  prospects  of  obtaining  permanent 
cures  by  this  method  are  encouraging.  Emetin  hydrochloride  and  the 
hydrol)roniide  have  both  been  used,  but  the  hydrochloride  is  preferable, 
l)eing  much  more  soluble.  Veddar  prefers  a  hypodermic  administration 
because  of  greater  safety.  Inasmuch  as  larger  doses  are  distinctly 
irritating  he  prefers  to  give  one-third  grain  three  times  a  day  for  a 
period  of  ten  days.  In  this  manner  a  large  amount  of  the  drug  can  be 
administered  without  untoward  symptoms.  Vomiting  has  never  been 
reported  from  the  use  of  emetin  in  this  dosage  and  the  patients  feel 
no  general  disturbance.  After  such  a  course  if  the  patient  is  clinically 
cured  treatment  should  be  suspended.  Any  recurrence  of  dysenteric 
symptoms  indicates  a  second  course.  It  is  undoul>ted  that  a  great 
number  of  amebic  flysentery  patients  become  chronic  carriers  of  en- 
cysted amebas.  These  encysted  amebre  are  not  affected  by  emetin, 
and  \'edder  suggests  that  the  amebte  in  this  stage  may  be  removed  by 
a  course  of  irrigations  of  quinine  or  silver  nitrate.  The  results  of  emetin 
in  amebic  disease  have  been  so  promising  that  there  has  been  a  tendency 
to  extend  this  treatment  to  other  diseases.  However,  experiments 
have  failed  to  show  that  emetin  possesses  any  marked  therapeutic 
virtue  in  bacillary  dysentery,  syphilis,  rabies,  or  trypanosomiasis. 


The  Treatment  of  Cancer  with  Autolysates. — Tuxckenbein  (Miiiich. 
vied.  ]]'och.,  1914,  l\i,  18)  reports  ren]arkal)le  improvement  in  15  cases 
of  inoperable  cancer  following  intravenous  injection  of  an  autolysate 
derived  from  the  patient's  own  tumor.  One  marked  advantage  of  the 
treatment  is  that  it  acts  on  both  the  primary  and  the  metastatic 
tumors.  The  most  marked  benefit  was  a  prompt  and  marked  relief 
from  pain;  this  relief  was  very  marked  in  one  case,  the  pains  subsiding 
in  a  few  hours  after  intravenous  injection  of  the  autolysate,  although 
the  pain  had  previously  resisted  the  action  of  morphine.  The  author 
reports  the  cases  in  detail,  and  it  is  noticeable  that  the  cases  influenced 
by  the  treatment  were  benefited  in  one  or  two  weeks. 


The  Treatment  of  Sjrphilitic  Diseases  of  the  Central  Nervous  System 
by  Intravenous  Injections  of  Salvarsan. — Spooner  (Boston  Med.  and 
Surg.  Jour.,  1914,  clxx,  441J  believes  that  it  is  possible  to  treat  in  a 
satisfactory  manner  syphilitic  diseases  of  the  central  nervous  system 
by  intravenous  injections  of  salvarsan  in  an  ambulatory  clinic.  Small 
doses  of  the  drug  are  necessary  for  this  purpose,  but  such  dosage 
yields  results.  With  the  exception  of  six  cases  placed  subsequently 
on   serum   treatment,   symptomatic   improvement   has   resulted   from 
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thorough  treatment  in  a  high  percentage  of  cases  of  tabes  and  in  all 
cases  of  syphiUs  of  the  central  nerv^ous  'system.  No  distinct  improve- 
ment has  resulted  from  treatment  of  the  few  cases  of  general  paresis 
under  observation.  Improvement  in  strength  and  gain  in  weight  is 
the  rule  in  those  who  receive  benefit.  The  relief  of  lancinating  pains 
in  tabes  and  headache  in  cerebral  syphilis  is  most  striking.  Biological 
and  cytological  changes  (in  blood  and  spinal  fluid)  indicate  that  there 
is  an  organic  basis  to  this  symptomatic  improvement.  Improvement 
has  been  maintained  over  a  long  period  of  time — in  many  instances 
for  from  one  to  two  years.  The  results  of  laboratory  investigation 
when  obtainable  and  the  amelioration  of  symptoms  correspond.  "Where- 
as the  failures  have  been  in  old-standing  cases,  it  is  impossible  to  show 
an}^  constant  relationship  between  the  degree  of  improvement  and 
the  duration  of  the  nervous  lesion.  It  is  noteworthy  that  the  most 
striking  improvement  follows  the  first  or  second  injection.  Treatment 
however,  must  be  persistent  and  prolonged  and  should  be  continued 
even  if  all  symptoms  and  laboratory  findings  have  long  disappeared. 
Reactions  are  infrequent  with  small  doses  of  the  drug.  Local  accentua- 
tions of  symptoms  which  may  be  explained  on  the  theory  of  a  Herx- 
heimer  reaction  are  disagreeable  but  usually  of  short  duration.  These 
exacerbations  are  often  followed  by  distinct  improvement  in  the 
symptoms.  Accidents  are  rare  as  a  result  of  the  treatment.  The 
most  pronounced  successes  are  in  those  who  show  evidence  in  blood 
or  spinal  fluid  of  intense  syphilitic  infection.  The  failures  have  occurred 
in  those  showing  feeble  reactions.  Spooner  advises  this  treatment  in 
all  cases  of  syphilitic  disease  of  the  central  nervous  system  and  it 
should  be  abandoned  for  the  serum  treatment  only  when  conscientious 
effort  in  this  simple  and  safe  procedure  has  failed. 


The  Comparative  Value  of  Cardiac  Remedies. — ^Janeway  (Arch. 
Inter.  Med.,  1914,  xiii,  361)  says  that  in  cases  of  well-compensated 
mitral  disease,  in  which  auricular  fibrillation  with  great  tachycardia 
sets  in  acutely,  the  tachycardia  can  be  controlled  by  digitalis  within 
forty-eight  hours  with  complete  relief  of  the  symptoms.  Such  patients 
may  maintain  a  very  fair  working  ability  for  several  years  under  long- 
continued  digitalis  medication.  It  is  important  that  treatment  be 
instituted  before  marked  dilatation  of  the  right  heart  and  general 
venous  stasis  have  ensued.  The  three  elements  contributing  to  the 
result  in  these  cases  are:  (1)  The  existence  of  a  disorder  of  the  rhythm, 
against  which  digitalis  is  absolutely  effective;  (2)  the  existence  of  a 
valve  lesion,  the  detrimental  mechanical  effect  of  which  on  the  circu- 
lation are  peculiarly  heightened  by  auricular  fibrillation;  (3)  the  acute 
character  of  the  onset  of  fibrillation  in  a  heart  which  would  have 
remained  well  compensated  for  years,  had  not  the  disturbance  of 
rhythm  occurred,  and  which,  therefore,  must  be  considered  as  having 
had  a  good  right  ventricular  myocardium.  Next  to  these  acute  cases 
of  fibrillation  in  response  to  digitalis  comes  the  type  pictin*e  of  gradual 
cardiac  insufficiency  with  general  venous  stases  and  edema.  The 
more  these  cases  conform  to  the  acute  type,  the  more  pronijitly  does 
the  control  of  the  tachycardia  by  digitalis  eti'ect  a  restitution  of  func- 
tion. On  the  other  hand,  even  in  rheumatic  mitral  disease  with  filtrilla- 
tion,  if  the  rate  be  nornud  or  slow,  the  effect  of  digitalis  treatment 
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may  not  be  evident  until  it  has  been  administered  for  a  week  or  more. 
In  some  cases,  especially  with  marked  tricuspid  regurgitation  and 
liver  stasis,  it  may  fail  entirely.  In  other  cases  the  drug  acts  only  after 
the  institution  of  such  accessory  measures  as  the  extreme  fluid  and 
salt  restriction  of  the  Karell  diet,  which  Janeway  has  found  of  the 
utmost  value.  The  choice  of  a  preparation  of  digitalis  is,  to  Janeway's 
mind,  largely  a  matter  of  taste,  provided  the  one  used  is  known  to  be 
effective.  As  to  dosage  he  prefers  a  moderate  dose,  equivalent  to  not 
over  0.1  gm.  of  the  leaves  every  four  hours,  Avhich  will  give  definite 
slowing  of  the  pulse  and  diuresis  in  forty-eight  hours  in  rapid  fibrillat- 
ing  cases.  This  dose  he  continues  until  the  pulse  falls  to  near  60  or 
becomes  bigeminal;  failing  this,  until  absorption  of  edema  is  complete, 
or  nausea,  vomiting,  headache  or  other  toxic  symptoms  ensue.  When 
any  of  these  evidences  of  fine  therapeutic  action  is  obtained,  the  drug 
is  stopped  and  not  resumed  until  increasing  rate  or  pulse  deficit,  or 
disappearance  of  coupled  beats,  show  the  heart  to  be  escaping  from 
its  influence.  Then  one-half  or  three-quarters  of  the  daily  amount 
given  before  will  control  all  symptoms.  In  all  fibrillating  cases  with 
a  tendency  to  rapid  rate,  after  the  original  digitalis  course,  Janeway 
believes  the  indications  for  continued  so-called  chronic  digitalis  treat- 
ment are  absolute.  He  believes  that  failure  to  obtain  satisfactory 
results  from  digitalis  therapy  in  the  class  of  cases  just  discussed  is 
evidence  of  an  ineffectual  preparation,  insufficient  dosage,  or  an 
improper  mode  of  administration.  AYhenever  digitalis  fails,  a  second 
and  then  a  third  trial  should  be  made  with  a  drug  obtained  from  another 
source.  In  hypertensive  cases  of  cardiac  insufficiency  with  normal 
rhythm  when  the  patient  develops  the  picture  of  chronic  passive 
congestion  of  the  viscera  with  edema,  digitalis  is  as  clearly  indicated 
as  it  is  in  fibrillating  mitral  hearts.  Janeway  insists  that  dangerous 
increase  in  blood-pressure  from  digitalis,  as  used  in  human  beings, 
is  a  superstition  without  any  basis  of  clinical  fact.  When  digitalis 
alone  does  not  effect  prompt  improvement  in  such  patients,  the  caffein 
diuretics  come  in  as  valuable  aids.  They  should  be  gi\en  intermittently 
in  comparatively  small  doses,  2  gms.  of  caffein,  10  gms.  of  diuretin, 
or  3  gms.  theocin,  for  three  doses,  and  should  not  be  repeated  until 
one  or  two  days  have  elapsed.  In  a  number  of  instances  Janeway 
has  seen  marked  and  lasting  benefit  from  digitalis  in  aortic  insufficiency 
where  the  clinical  picture  was  that  of  chronic  passive  congestion  and 
edema. 


Antityphoid  Vaccination  in  the  Army  During  1913. — Russell  {Jour. 
Amer.  Med.  Assoc,  1914,  Ixii,  1371)  gives  charts  and  tables  that  show 
the  incidence  of  and  the  death  rate  from  typhoid  fever  in  the  army 
from  1907  to  1913,  inclusive.  These  sliow  the  steady  fall  in  the  number 
of  cases  of  typhoid  fever  since  the  introduction  of  antityphoid  vaccina- 
tion into  the  army  and  especially  since  compulsory  vaccination.  Thus, 
in  the  entire  army  of  over  90,000  men,  only  three  cases  of  typhoid 
fever,  with  no  fatalities,  have  occurred  during  the  year  1913.  It  has 
been  claimed  that  antityphoid  inoculation  renders  the  recipient  more 
susceptible  to  tuberculosis  or  tends  to  activate  latent  tuberculous 
foci.  Russell  says  that  tuberculosis  in  the  army  not  only  has  not 
increased  since  the  introduction  of  vaccination,  but  that  it  has  actually 
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decreased.  He  says  that  the  conchision  is  inevitable  that  the  prophy- 
lactic vaccine  as  used  in  the  army  has  given  almost  absolute  protection 
against  typhoid  fever  without  producing  untoward  effects  of  any 
character. 


Subcutaneous  Injections  of  Emetin  in  Pulmonary  Tuberculosis. — 
Raeburn  (British  Med.  Jour.,  1914,  2778,  703)  was  led  to  try  the 
effect  of  subcutaneous  injections  of  emetin  hydrochlorid  upon  hemor- 
rhages in  pulmonary  tuberculosis  b}^  the  favorable  results  reported  by 
Flundin  and  Joltrain.  Raeburn  used  this  method  of  treatment  in  over 
forty  cases  with  excellent  results.  In  addition  to  the  effect  of  emetin 
in  controlling  hemorrhage,  he  noted  a  very  beneficial  effect  upon  the 
cough  and  especially  a  marked  diminution  in  the  amount  of  sputum. 
He  does  not  consider  that  emetin  has  any  effect  on  the  tubercle  bacillus 
but  believes  that  it  is  a  valuable  remedy  for  reducing  congestive  condi- 
tions in  the  lungs  and  therefore  it  is  both  a  preventive  and  curative 
agent  in  pulmonary  tuberculosis. 


Splenectomy  in  Blood  Diseases.— Muhsam  (Dcutsch.  med.  Woch., 
1914,  xl,  377)  says  that  the  consensus  of  opinion  is  that  splenectomy 
if  done  early  enough  is  curative  in  Banti's  disease.  The  results  of 
splenectomy  in  14  cases  of  hemolytic  jaundice  have  been  exceptionally 
good.  He  relates  his  personal  experience  with  this  operation  in  11 
cases  of  pernicious  anemia.  Five  of  these  patients  died,  3  soon  after 
the  operation  and  2  sometime  after  the  removal  of  the  spleen.  The 
blood-picture  has  improved  in  all  of  the  remaining  cases,  but  still 
retains  the  characteristics  of  pernicious  anemia.  These  patients  are 
apparently  well  and  have  gained  materially  in  weight  and  strength. 


The  Treatment  of  Insomnia  in  Cardiac  Insufficiency. — Fraxkel 
(Thirapie  d.  Gegenwart,  1914,  Iv,  200)  reports  eight  cases  of  cardiac 
insufhciency  in  which  he  tried  various  remedies  for  sleeplessness.  He 
believes  that  the  intravenous  use  of  strophanthin  is  the  most  rational 
measure  to  control  insomnia  when  it  is  a  marked  feature  in  cardiac 
disease.  In  cases  of  cardiac  asthma  where  the  patients  get  little  or 
no  rest,  he  has  found  that  strophanthin  is  very  effective  and  more 
certain  of  results  than  any  form  of  digitalis  by  mouth.  He  believes 
that  morphin  should  l)e  given  regularly  for  insomniii  in  chronic  cardiac 
deconipensation  only  when  digitalis  and  strophathin  have  proven  to 
be  ineffectual. 


Hexamethylenamin.^-]VIcGuiGAN  and  v.  Hess  (Arch.  Int.  Med., 
1914,  xiii,  S.j3)  believe  that  after  the  administration  of  hexamethy- 
lenamin,  free  formaldehyd  appears  only  in  the  gastric  juice  and  acid 
urine  and  not  in  other  secretions  or  in  the  blood.  Tiie  liberation  oi 
formaldehyd  results  from  the  acid  reaction  only  and  not  from  cell 
action.  Even  if  it  were  lil)erated  in  other  localities  it  would  jirobably 
exert  no  beneficial  action  because  of  its  reconversion  or  rapid  <t\idation 
into  injurious  products.  Coniliined  forni;d(lehyd  ;is  lu'\amctliylen;iniin 
does  not  decompose  readily  until  an  acid  medium  is  reached,  when  the 
action  is  that  of  weak  farmaldehyd.  The  only  apparent  indication 
for  the  internal  a(lministr;ifion  of  llie  drug,  therefore,  is  in  infection 
of  the  uninarv  tract. 
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Vaccination  Against  Diphtheria  in  Infants. — P.  Rohmer  {Berlin 
Iclin.  ]\'och.,  1914,  11,  13o0)  undertook  to  determine  whether  it  is 
practical  to  increase  the  immunity  of  infants  to  diphtheria  by  vaccinat- 
ing them  with  v.  Behring's  diphtheria  antitoxin.  He  offers  the  following 
results  of  his  investigation  as  a  general  preliminary  indication  of  the 
possil)ilities.  The  strongest  antitoxin  of  v.  Behring  was  used,  TAM. 
Injections  were  made  intracutaneously  in  the  forearm  near  the  elhow, 
the  amount  injected  each  time  being  0.1  c.c.m.  The  strength  of 
the  solutions  were:  for  the  first  injection,  a  dilution  of  1  to  20;  for  the 
second,  1  to  10  or  1  to  5;  and  for  the  third  the  undiluted  antitoxin 
was  used.  The  reaction  this  accomplished  was  inferred  to  indicate 
that  the  child  was  "sensitized"  and  the  last  dose  given  was  repeated 
about  fourteen  days  later  as  an  "antitoxin-producing"  injection. 
Cultures  were  taken  from  the  nose  and  throat  of  all  cases  to  determine 
the  presence  of  the  diphtheria  bacilhis  and  the  antitoxin  content 
(diphtheria)  of  the  blood  was  estimated  before,  and  from  five  to  eight 
days  after  the  injection.  The  tests  were  made  on  sixteen  infants, 
differing  in  age,  constitution,  and  nourishment.  The  age  varied  from 
two  and  a  half  months  to  two  and  a  half  years.  From  the  stand-point 
of  antitoxin  production  the  results  show  the  children  di\ided  into 
two  groups  according  to  age.  Infants  under  four  or  five  months  showed 
no  increase  in  this  antitoxin  content  whatever,  whereas  all  the  children 
alcove  that  age  showed  an  appreciable  increase.  The  former  group, 
however,  showed  primarily  a  fairly  high  antitoxin  content.  It  suffices, 
however,  to  sa\-  that'infants  under  four  or  five  months  may  be  excluded 
for  the  present,  at  least,  from  the  necessity  of  this  form  of  vaccination. 
The  intensity  of  the  local  reaction  was  the  same  in  infants  of  five  to 
eight  months  as  in  those  of  two  to  four  months,  but  the  former  group 
showed  increase  in  the  antitoxin  content,  the  latter  did  not.  Infants 
older  than  nine  months  showed  a  stronger  local  reaction  under  similar 
doses  but  only  a  slight  general  reaction,  but  showed  no  higher  increase 
of  antitoxin  content  than  the  five  to  eight  months'  infants.  The  results 
apparently  show  that  it  is  practicable  to  eft'ect  an  immunity  in  infants 
by  vaccination  with  v.  Behring's  diphtheria  antitoxin. 


The  Treatment  of  Infectious  Conditions  in  Childhood. — Torler 
(l)iif.scli.  mrd.  W'och.,  H»14,  xl,  1207)  states  that  wliilc  a  diagnosis 
is  theoretically  the  first  point  in  the  treatment  of  a  condition,  in  actual 
practice,  especially  among  children,  it  is  often  impossi))le  to  follow  this 
rule.  He  states  the  importance  of  treating  primarily  the  general 
symptoms  caused  primarily  by  an  infection  with  some  disease.  Chill, 
fever,  anorexia,  thirst,  mild  delirium,  stupor,  and  vomiting  are  general 
primary  symptoms  of  infection  which  must  be  met  with  appropriate 
treatment  to  preserve  general  \  itality.  As  to  the  diet  during  fever, 
Tobler    believes    that   svstematic   under-nourishment    is   detrimental 
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and  that  the  physiologically  poor  value  of  albuminus  as  fuel  unfits 
them  for  an  exclusive  diet.  A  diet  rich  in  fats  puts  too  much  work  on 
the  digestive  organs,  so  that  the  carbohydrates  realy  come  to  the  front 
as  the  best  diet  to  rely  on.  In  older  children  with  fever  he  suggests 
the  following:  zwieback  or  wheat-bread,  flour-soup  with  egg,  cold 
pudding  of  maize  and  fruit  juice  and  apple  compote.  In  addition  during 
prolonged  fevers,  rice,  potatoes,  noodles,  and  macaroni.  In  infants 
with  fever  the  diminished  tolerance  to  ncurishment  and  the  tendency 
to  diarrhea  modify  considerably  the  dietary  scheme  outlined  for 
older  children,  and  large  dilutions  of  the  nourishment,  and  the  inter- 
mediate use  of  sweetened  weak  tea  is  indicated.  For  the  treatment  of 
fever  in  infants  the  bath  in  water  of  medium  temperature  is  best. 
In  high  fevers,  water  should  be  35°  to  36°  C,  and  by  slowly  adding 
cold  water,  brought  to  34°  to  32°  C.  In  older  children  cool  packs  are 
perferable  at  20°  to  30°  C.  Where  general  disturbance  of  the  child  is 
undesirable,  cool,  moist  clothes  can  be  laid  on  hips  and  limbs  and 
frequently  changed,  or  light  sponging  attempted.  Antipyretic  drugs 
are  of  decided  value  at  times,  especially  in  headache,  delirium,  etc., 
and  should  be  given  only  during  increase,  never  during  decrease  of 
the  fever  curve.  Tobler  mentions  the  salts  of  potassium  and  aspirin 
as  suitable  antipyretics  for  infants  and  children.  For  circulatory 
weakness  in  infections  Tobler  uses  caffeine  preparations  in  mild  con- 
ditions and  injections  of  camphor  oil  and  preparations  of  digitalis 
in  the  more  severe  conditions.  In  "meningismus"  a  lumbar  puncture, 
by  withdrawing  5  to  10  c.c.  of  fluid,  usually  gives  sufficient  relief. 


Intramuscular  Injections  of  Antitoxin  in  Diphtheria. — J.  D.  Rol- 
LEHTON  and  C.  AIacleod  {British  Jour.  Diseases  of  Children,  1914, 
xi,  289)  review  the  work  done  by  various  investigators  on  the  various 
methods  of  administering  antitoxin.  It  was  shown  that  more  rapid 
absorption  occurred  by  the  intramuscular  method  than  by  the  sub- 
cutaneous. Morgenroth  and  Le\y  showed  also  tjiat  after  eight  hours 
in  intramuscular  injections  the  antitoxin  content  of  the  blood  came 
\'ery  close  to  that  after  intravenous  injection.  Since  1909  intra- 
muscular injections  have  largely  superceded  subcutaneous  in  German 
hospitals.  The  practice  has  apparently  been  confined  to  the  German 
speaking  countries.  The  gluteal  region  and  the  outside  of  the  thigh  are 
the  usual  points  selected.  The  authors  reports  their  experience  in 
using  this  method  on  339  patients  at  the  Grove  Hospital.  There  were 
261  completed  cases  of  diphtheria  to  whom  324  injections  were  given. 
Injections  were  given  in  the  vastus  cxternus  muscle.  The  largest 
dose  given  at  one  time  was  20,000  units  or  50  c.c.  The  following 
advantages  of  this  method  are  as  follows:  A  uniform  and  high  concen- 
tration of  antitoxin  in  the  blood  is  effected.  It  is  less  painful  during 
the  injection  and  subsequently  no  abscesses  occurred  in  any  of  the 
cases.  Rashes  and  serum  phenomena  occur  as  in  the  subcutaneous 
method.  There  were  15  deaths,  11  of  which  were  due  to  toxemia. 
There  was  a  comparati\ely  low  rate  of  paralysis,  especially  of  the 
severe  kind.  For  these  reasons  intranuiscuhir  injection  of  antitoxin 
in  diphtheria  deserves  to  supercede  all  othr  methods  of  administration. 
The  average  dose  used  in  this  series  was  12.459  units,  the  dosage 
by  this  method  has  been  decidedly  smaller,  especially  in  severe  cases 
than  it  had  been  for  the  subcutaneous  methods. 
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Placental  Ferments  in  the  Blood  of  Pregnant  Women. — Ecalle 
(Archiv.  Mcnsuelles  d'Obs.,  March,  1914)  has  made  extensive  study  to 
determine  the  action  of  ferments  in  the  blood  of  the  pregnant  woman. 
Like  others,  he  finds  that  this  reaction  is  present  from  the  first  month 
of  gestation,  and  usually  ceases  about  three  weeks  after  the  birth  of 
the  child.  Its  intensity  is  not  influenced  by  the  period  of  gestation, 
nor  by  the  nature  of  the  placenta,  when  that  comes  from  the  normal 
patient.  The  action  of  blood-serum  taken  from  the  cord  upon  the 
placenta  is  often  lacking,  and  when  it  is  present  it  is  often  much  more 
feeble  than  the  action  of  the  blood-serum  of  the  mother  upon  the 
placenta.  In  the  case  of  a  dead  fetus  or  retention  of  the  placenta  the 
reaction  may  be  negative.  In  ectopic  pregnancy  a  positive  reaction 
is  always  obtained  when  the  ovum  is  living,  but  negative  if  the  ovum 
has  died.  In  the  presence  of  albuminuria  or  eclampsia  the  method 
does  not  give  positive  results.  In  pernicious  nausea  the  reaction  is 
diminished  or  disappears.  As  regards  patients  when  not  pregnant, 
in  70  out  of  100  there  is  no  reaction;  in  the  remaining  30  a  reaction  to 
some  extent  was  obtained.  These  positive  results  were  chiefly  obtained 
in  women  who  had  had  free  hemorrhage,  or  absorption  from  a  collection 
of  blood  or  pus,  or  who  were  victims  of  malignant  desease.  In  many 
cases  an  abnormal  reaction  was  caused  by  some  fault  in  technique,  or 
the  use  of  serum  containing  traces  of  hemoglobin.  In  certain  conditions 
of  disease  this  reaction  may  be  vitiated  by  the  presence  of  albuminoid 
bodies  other  than  those  obtained  from  the  placenta. 


Pregnancy  in  Uterus  Bicornis. — Marshall  (Jour.  Obst.  and  Gyn. 
British  Empire,  April,  1914)  reports  an  interesting  case  where  pregnancy 
was  present  in  the  right  half  of  a  bicornate  uterus.  This  had  reached 
six  months  in  development.  From  the  left  side  came  a  purulent  dis- 
charge, and  the  condition  at  first  was  thought  to  be  a  suppurating 
dermoid.  Under  rest  in  bed  and  antiseptic  douches  the  discharge 
almost  disappeared  and  abortion  occurred.  This  completely  destroyed 
the  septum,  and  when  the  patient  was  discharged  there  were  two 
openings  in  the  cervLx  and  one  central  body  of  the  uterus  witliout 
partition. 


Extra-uterine  Pregnancy  with  Tuberculous  Peritonitis. — Croom 
{Jour,  of  Obs.,  and  Gyn.  British  Empire,  April,  1914)  reports  the  case 
of  a  patient  admitted  to  hospital  with  a  large  al)dominal  tumor  contain- 
ing fluid.  The  patient  was  weak  and  emaciated,  with  higii  pulse  and 
moderate  fever.  No  evidence  of  pregnancy  could  be  found  by  abdominal 
examination.     Rv   internal   examination   the  condition  of  the  cervbc 
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was  such  as  to  lead  to  the  suspicion  of  pregnancy  with  tuberculous 
peritonitis.  The  patient's  condition  was  so  bad  that  operation  was 
declined,  and  death  soon  followed.  At  autopsy,  extensive  tuberculous 
disease  was  present,  with  extra-uterine  pregnancy  at  the  position  of 
the  left  tube.  The  pregnancy  had  gone  nearly  to  term  and  the  placenta 
was  attached  inferiorly  and  posteriorly  along  the  rectum.  The  original 
implantation  of  the  ovum  had  been  on  the  lower  and  posterior  aspect 
of  the  left  tube.  The  tube  had  ruptured,  but  evidently  without  occa- 
sioning disturbance. 


The   Prophylactic   Use  of  Vaccines  in   Puerperal   Sepsis. — In   the 

British  Med.  Jour.,  June  6,  1914,  Chamtaloup  describes  his  researches 
and  experience  in  the  prevention  of  puerperal  sepsis  by  vaccines.  As 
regards  the  pregnant  woman,  he,  with  others,  has  found  that  various 
sorts  of  pathogenic  bacteria  are  present  in  the  vagi  during  pregnancy. 
In  sepsis  the  streptococci  and  staphylococci  with  allied  bacteria  are 
most  frequently  present.  In  collecting  material  from  the  interior  of 
the  uterus  for  diagnosis,  the  writer  has  found  the  following  method 
useful:  He  sends  to  the  physician  in  charge  a  glass  tube,  containing  a 
wire  swab.  A  mark  is  made  on  the  wire  handle,  when  the  swab  end  is 
just  within  the  uterine  end  of  the  glass  tube,  another  mark  2  inches 
further  away,  so  that  the  practitioner  knows  just  how  much  of  the  swab 
end  is  projecting  beyond  the  glass  tube  when  in  the  uterus.  The  uterine 
end  of  the  glass  tube  is  lightly  plugged  with  cotton,  to  which  a  string  is 
attached.  The  whole  swab  is  placed  in  a  good-sized  test-tube,  plugged 
with  cotton,  sterilized  in  the  autoclave  to  a\oid  the  charring  of  the 
cotton  or  the  string.  After  sterilization  the  glass  tul)e  is  remo\"ed  from 
the  test  tube,  and  its  uterine  end  dipped  in  sterile  molten  paraffin, 
which  cools  and  forms  an  imper\'ious  cap.  Instructions  are  issued 
with  the  sAvab  outfit,  stating  that  the  uterus  should  be  drawn  down 
with  forceps  and  the  os  exposed  to  view.  After  cleaning  the  os  with 
sterile  gauze  the  swab  is  passed  until  the  end  reaches  the  fundus.  It 
is  then  withdrawn  an  inch  and  traction  applied  to  the  string,  which 
pulls  away  the  paraffined  cotton  cap.  The  swab  is  carefully  pushed 
out  of  the  glass  tube  by  means  of  its  projecting  outer  end  anil  the 
interior  of  the  uterus  well  swablied.  Finally  the  swab  is  drawn  into 
the  glass  tube  and  that  replaced  in  the  sterile  test-tube,  in  which  it 
was  sent  out.  If  in  town,  the  swab  is  carried  in  a  vertical  position  to 
the  laboratory,  and  if  in  the  country  it  is  carefully  packed  in  that 
position  and  sent  by  the  quickest  means  available.  This  method  has 
proven  successful  and  is  sufficiently  simple  to  be  used  in  the  a\erage 
case.  In  some  cases  blood  cultures  can  be  taken  and  are  of  great  value. 
In  one,  the  strei)tococcus  and  bacillus  coli  were  found  in  intra -uterine 
cultures  and  jjresent  in  the  blood.  The  writer  distrusts  all  commercial 
imported  sera,  and  he  has  not  seen  good  results  from  antistrej)tococcus 
serum,  although  freshly  prepared.  lie  further  believes  that  the  indis- 
criminate use  of  vaccines  in  all  sorts  of  cases  is  exceedingly  injurious. 
He  employs  vaccines  sensitized  to  the  individual  i)atient,  with  good 
results.  While  some  investigators  use  living  sensitized  vaccines,  he 
has  not  risked  that,  but  kills  bacteria  employed  in  nuiking  these  vac- 
cines. He  urges  the  prophylactic  use  of  these  vaccines  and  illustrates 
it  by  the  report  of  an  cj)idemic  of  five  cases  of  puerperal  sepsis  in  a 
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maternity  hospital.  The  first  arose  in  a  multipara,  and  the  method  of 
infection  could  not  be  ascertained.  The  intra-uterine  use  of  the  swab 
showed  streptococci  and  staphylococci.  The  patient  did  well  with  the 
use  of  streptococcic  vaccine.  Four  other  cases  in  the  same  institution 
contracted  the  infection,  but  all  recovered.  Two  remaining  cases 
developed  fever  soon  after  confinement  and  were  immediately  treated 
with  vaccines.  The  temperature  promptly  fell.  The  patients  then 
remaining  in  the  institution,  but  not  yet  confined,  were  given  vaccines, 
and  passed  through  labor  and  the  puerperal  period  without  compli- 
cations. Chamtaloup  believes  that  Health  Departments,  which  now 
give  antityphoid  vaccines  and  diptheria  antitoxin  for  general  use, 
should  add  to  this  sensitized  streptococcic  vaccines  for  prophylactic 
use  in  obstetrics.  His  experience  indicates  that  doses  of  100,  250,  and 
500  million  of  this  vaccine,  may  be  given  at  48-hour  intervals,  ten  to 
fourteen  days  before  the  expected  date  of  confinement. 


The  Treatment  of  a  Uterine  Abscess  by  Sensitized  Bacilli. — 
Broughtox-Alcock  reports  in  the  Britifih  Med.  Jour.,  June  (3,  1914,  a 
case  recently  treated  at  the  St.  Louis  Hospital  of  Paris,  as  follows: 
The  patient  was  a  married  woman,  aged  fifty-five  years,  who  complained 
a  long-continued  vaginal  discharge  of  pus.  On  examination  a  probe 
could  be  passed  through  the  cervLx  into  an  abscess  cavity,  which  had 
developed  following  a  hysterectomy.  The  pus  from  this  ca\ity  con- 
tained pure  cultures  of  Bacillus  proteus.  The  patient's  treatment  was 
limited  to  daily  vaginal  douches  for  cleanliness,  and  seven  injections 
at  intervals  of  three  or  four  days  of  a  culture  of  the  bacilli  made  from 
the  pus.  The  first  dose  being  equal  to  100,000,000,  the  last  to  2,000- 
000,000.  The  bacilli  Avere  heated  to  G0°  C.  for  an  hour  before  adminis- 
tration. Slight  reaction  followed  the  injections  on  the  eighth  day 
after  the  last  injection,  and  sensitized  \accinc  was  prepared  from  the 
patient's  blood.  At  this  time  a  vaginal  examination  was  again  made, 
and  the  Bacillus  proteus  found  in  lessened  quantity,  but  pure  culture. 
On  the  tenth  day  after  the  last  injection  of  dead  l)acilli  the  sensitized 
vaccine  was  given,  one  injection  weekly  for  four  Aveeks,  the  dose  from 
400,000,000  to  1,000,000,000.  Very  slight  reaction  followed  and  the 
abscess  cavity  was  washed  out  with  dilute  antiseptic  solution.  After 
the  fourth  vaccine  injection  the  discharge  of  pus  entirely  ceased,  but 
for  security  four  other  injections  were  given.  At  the  date  of  writing, 
six  months  had  elapsed,  the  patient  remaining  in  excellent  conditions. 


The  Treatment  of  Hemorrhagic  Disease  of  the  Newborn  by  Direct 
Transfusion  of  Blood. — Lespixasse  {Jour.  Amcr.  Med.  Assoc,  June, 
13,  1914;  reports  fourteen  cases  of  hemorrhage  in  the  newborn  treated 
by  direct  transfusion  of  blood.  The  arm  of  the  donor  is  placed  beneath 
the  left  thigh  of  the  infant,  the  palmer  aspect  of  the  hand  uppermost, 
so  that  the  radial  artery  of  the  donor  and  the  femoral  Aein  of  the  baby 
may  be  joined.  During  transfusion  the  child's  color  greatly  improves, 
it  becomes  vigorous,  gains  from  eight  to  fourteen  ounces  in  weight 
and  is  usually  strong  enough  to  nurse.  By  weighing  the  baby  before 
and  after  transfusion,  the  amount  of  blood  received  must  \ary  from 
eight  to  fifteen  ounces.  These  patients  are  not  hemophiliacs  and  they 
usually  recover  rapidly  after  transfusion,  and  do  well.     The  smallest 
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baby  treated  weighed  four  pounds.  The  period  of  transfusion  varies 
from  five  to  fifteen  minutes.  The  vessels  used  were  the  radial  artery 
in  7  cases,  and  the  forearm  vein  in  7  cases  on  the  donor;  on  the  baby, 
the  femoral  vein  was  used  in  4  cases,  and  the  jugular  in  10  cases.  The 
father  was  the  donor  in  10  cases,  the  mother's  half  sister  in  one,  and  a 
non-relative  in  3.  There  were  no  deaths  from  bleeding,  but  two  died 
from  syphilis. 


Twin  Pregnancy  Intra-uterine  and  Extra-uterine,  with  Living  Fetus. — 

BoGDANOVics  {Zcntralhl.  f.  Gyn.,  1914,  No.  22).  The  patient  was  in  her 
third  pregnancy,  her  first  having  been  twins  with  dead  children  of  the 
same  sex.  The  second  pregnancy  terminated  in  normal  labor.  During 
the  second  month  of  the  third  pregnancy  she  had  violent  pain  in  the 
lower  abdomen  with  shock.  Pregnancy  continued,  however,  until 
near  term,  when  she  gave  birth  in  spontaneous  labor  to  a  male  fetus 
45  cm.  long.  An  hour  later  she  complained  of  severe  pain  in  the  lower 
abdomen,  which  gradually  ceased  and  returned  the  following  day.  She 
was  admitted  to  hospital  with  a  diagnosis  of  ectopic  pregnancy.  On 
examination  a  fetus  could  be  palpated  in  the  abdomen,  and  heart 
sounds  could  be  heard.  This  was  confirmed  by  operation,  a  living  fetus 
being  found  in  a  sac  without  amniotic  liquid,  with  pulsating  cord  and 
placenta  partly  adherent  to  the  omentum.  The  child  was  rapidly 
delivered  and  the  placenta  was  removed  with  unusual  facility.  The 
child  was  weak  and  ill  developed,  although  equal  in  length  to  the  twin 
born  spontaneously,  but  lived  but  a  few  moments.  The  tubes  and 
ovaries  were  apparently  normal;  a  corpus  luteum  was  found  in  the 
left  ovary.  The  ova  had  evidently  come  from  the  left  ovary  and  between 
the  birth  of  the  twins  twenty-two  days  had  elapsed.  ^Yhile  simul- 
taneous intrauterine  and  extra-uterine  pregnancy  are  not  infrequent, 
at  the  same  time  this  case  is  unusual  because  both  children  went  to 
viability,  and  the  fetus  delivered  from  the  abdomen  survived  the  spon- 
taneous birth  of  its  fellow  for  a  short  time. 


The   Treatment  of  Eclampsia  by  Abdominal  Cesarean  Section. — 

Peterson  {Amer.  Jour.  Ohst.,  June,  1914)  publishes  a  review  of  500 
cases  of  abominal  Cesarean  section  for  eclampsia.  The  statistics  show 
an  improvement  of  nearly  50  per  cent,  accompanying  the  general 
improvement  in  obstetric  surgery.  The  lowest  mortality  given  by 
abdominal  Cesarean  section  for  eclampsia  is  13.15  per  cent.  The  article 
contains  many  interesting  statistics,  but  practically  it  is  of  value  to 
know  that  these  cases  were  not  under  the  care  of  skilled  obstetricians 
in  most  instances  in  which  eclampsia  had  de\eloped,  and  many  of  them 
had  had  several  convulsions.  It  is  impossible  to  judge  how  thorough 
and  accurate  had  been  the  treatment  of  toxemia  among  these  cases. 
It  has  long  been  known  that  toxemia  and  not  eclamptic  convulsions 
form  the  important  element  in  the  morbidity  and  mortality  of  this 
condition.  \Vhen  the  statistics  are  compared  with  the  results  of  the 
treatment  of  toxemia  culminating  in  eclampsia,  by  bleeding,  lavage 
of  the  stomach  and  bowel  and  the  administration  of  calomel  and  salines, 
followed  by  delivery  by  forceps  or  version,  where  labor  begins,  and  by 
section,  if  labor  does  not  begin,  it  is  seen  that  the  mortality  reported 
where  eclampsia  is  treated  by  section,  is  twice  that  where  the  toxemia 
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is  treated,  and  deli\ery  by  section  is  employed  only  when  labor  does 
not  develop,  and  the  treatment  of  toxemia  fails  to  control  it.  In  hos- 
pital the  prompt  treatment  of  toxemia  with  aid  to  labor  as  required, 
gives  a  maternal  mortality  of  between  6  and  7  per  cent. 


Central  Placenta  Previa  Treated  by  Hysterotomy. — Fekete  {Zcn- 
iralb.  f.  Gyn.,  1914,  No.  22)  describes  a  case  of  central  placenta  previa, 
having  severe  bleeding  before  the  pains  began,  treated  by  delivery 
by  abdominal  section,  followed  with  the  removal  of  the  uterus.  The 
patient  was  a  multipara  with  a  normal  pelvis.  The  child  in  vertex 
presentation.  Hemorrhage  had  been  severe,  the  patient  was  exsan- 
guinated, the  hemorrhage  temporarily  ceased,  but  pains  did  not  develop, 
and  tampons  had  been  applied  to  control  the  bleeding.  Fearing  a 
return  of  the  hemorrhage  the  uterus  was  emptied  by  abdominal  incision, 
its  vessels  immediately  ligated,  and  the  uterus  removed.  The  patient 
made  a  good  recovery.  Barsony  describes  the  case  of  a  patient,  eight 
months  pregnant,  having  had  hemorrhage  at  intervals  for  a  week  and 
treated  by  the  use  of  the  tampon,  successfully  delivered  by  abdominal 
Cesarean  section.  The  patient  was  a  primipara  with  an  undilated  and 
long  cervix. 
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Radium  Treatment  of  Uterine  Hemorrhage. — Some  remarkable" 
results  in  the  treatment  of  uterine  hemorrhage,  due  in  some  instances 
to  fibroid  tumors,  in  others  to  various  conditions,  by  means  of  radium 
have  recently  been  reported  by  Kelly  of  John  Hopkins  {Jour.  Amcr. 
Med.  Assoc,  1914,  Ixiii,  622).  Although  the  series  is  rather  small, 
comprising  in  all  but  .39  cases,  the  results  as  recorded  equal  or  excel 
those  obtained  in  the  German  and  French  clinics,  which  for  some  years 
have  been  expending  so  much  energy  on  this  line  of  work.  The  cases 
are  divided  into  four  groups,  as  follows:  (1)  Adult  women  with  marked 
menorrhagia  or  metrorrhagia,  but  with  no  disease  of  the  pelvic  organs, 
except  perhaps  a  slight  enlargement  of  the  body  of  the  uterus,  the 
endometrium  being  microscopically  normal.  Of  these,  there  were 
8  patients;  amounts  of  radium  varying  from  60  to  268  mg.  were  applied 
for  periods  of  from  two  to  twenty-four  hours.  In  only  one  case  was 
more  than  one  application  necessary;  in  2,  there  was  no  recurrence  of 
bleeding  whatever  after  the  first  treatment;  in  the  remaining  5,  one 
normal  period  occurred  after  treatment,  to  be  followed  by  complete 
amenorrhea.  (2)  Young  girls  suffering  from  hemorrhages,  presenting 
the  same  anatomical  findings  as  Group  1  or  3.  Of  these  there  were 
5  cases,  ranging  in  age  from  thirteen  to  twenty-three  years.  In  all 
there  was  severe  anemia,  with  a  bad  cardiac  lesion  in  one.    The  dosage 
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used  here  was  much  smaller,  varying  from  12  to  60  mg.,  applied  for 
five  to  twenty-four  hours.  In  three  instances  the  treatment  was 
followed  by  the  reestablishment  of  normal  menstruation;  in  one  case 
the  periods  became  irregular,  but  never  excessive,  and  in  the  fifth 
(the  heart  case)  complete  amenorrhea  was  produced.  (3)  Elderly 
women  having  the  polypoid  condition  of  the  endometrium  commonly 
termed  "polypoid  endometritis,"  associated  with  bleeding.  In  this 
group  there  were  likewise  5  cases;  4  were  relieved  at  once  by  a  single 
application,  the  fifth  case  was  not  relieved,  and  hysterectomy  was 
performed  five  days  after  treatment  owing  to  severe  hemorrhage. 
(4)  This  is  the  most  important  group,  comprising  21  patients  with 
good-sized  fibroid  tumors.  The  ages  varied  from  thirty-two  to  fifty- 
nine  years;  excessive  bleeding  was  present  in  all  but  two,  one  of  whom 
was  several  years  past  the  menopause.  In  16  of  these  patients  complete 
amenorrhea  was  produced  within  one  to  two  months,  in  some  instances 
immediately  after  the  treatment.  In  2  others  the  remarkable  result 
of  the  persistence  of  normal  menstrual  periods  with  complete  dis- 
appearance of  the  tumors  is  claimed,  and  in  almost  all  cases  a  marked 
reduction  in  the  size  of  the  tumor  was  seen.  Only  one  case  was  a 
complete  failure,  and  required  surgical  intervention.  Technique: 
Kelly  lays  stress  on  the  fact  that  the  radium  must  be  applied  directly 
into  the  interior  of  the  uterus,  and  not  in  the  cervLx  or  Aagina.  His 
procedure  is  to  give  the  patient  gas,  make  a  thorough  examination 
under  the  anesthetic,  and  then  curette  the  uterus.  The  radium  is 
introduced  into  the  uterine  cavity  in  a  glass  tube,  which  is  encased  in 
0.5  mm.  of  platinum,  0.5  mm.  of  zinc  foil,  and  0.3  mm.  of  rubber. 
The  amounts  used  varied  in  different  cases  from  12  to  560  mg.  and  the 
exposures  from  one  and  one-half  to  forty-eight  hours.  (In  expressing 
the  amount,  this  is  always  given  in  terms  of  radium  element,  no  matter 
what  the  salt  actually  employed.)  Kelly  says  that  his  general  tendency 
has  been  to  increase  the  amount  of  material  and  reduce  the  time, 
finding  that  he  gets  better  results  in  this  way.  He  is  extremely  enthusi- 
astic, and  believes  that  this  type  of  treatment  has  a  great  future  in 
store  for  it. 


Treatment  of  Uterine  Prolapse  by  Vesico-uterine  Transposition. — In 

a  paper  presented  at  the  last  meeting  of  the  American  (Jyiiccological 
Society,  Watkins,  {Surq.,  (ri/n.,  and  Obsf.,  1914,  xix,  392)  says  that  since 
introducing  this  type  of  operation  in  1S9S,  he  had  performed  it  about 
275  times,  but  has  only  been  able  to  trace  104  of  the  patients.  Tliere 
was  no  recurrence  of  the  cystocele  in  any  case,  but  in  13  some  recur- 
rence of  the  uterine  prolapse  had  taken  place;  this  consisted  in  pro- 
trusion of  the  fundus  uteri  or  of  the  cervix.  Watkins  belie^•es  that 
these  recurrences  were  due  to  faulty  judgement,  the  operation  not 
being  modified  to  meet  the  requirements  of  the  individual  case.  Such 
partiiil  failures,  however,  can  easily  be  remedied  by  a  second  operation, 
the  main  dilliculty,  the  cystocel(>.  having  been  permanently  relieved. 
He  (Mupliasizes  the  fact  that  in  jierforming  this  type  of  operation  it  is 
important  to  individualize;  for  instance,  if  the  uterus  is  very  large,  a 
portion  of  the  body  should  be  excised,  chieHy  the  anterior  wall,  enough 
of  the  posterior  wall  being  left  to  clo.se  the  licrnial  opening  through 
which  the  bladder  protrudes.     The  cervix  should  not  be  amputated 
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routinely,  hut  this  should  he  done  when  it  Is  much  hypertrophied, 
and  especially  when  it  is  ■very  lon<j,  and  protrudes  throufjh  the  vafjinal 
orifice.  A  report  on  a  much  smaller  series  of  cases  of  the  same  operation 
has  also  heen  recently  i)resented  hy  Novak  (Surg.,  Gyn.,  and  Obat.,  1914, 
xix,  412).  During  the  past  five  years  he  has  done  the  transposition 
operation  tm  2(5  patients,  of  whom  he  has  heen  ahle  to  keep  track  of  16. 
All  of  these  women  were  suffering  from  complete  prolapse,  and  with 
one  exception  the  results  have  been  highly  satisfactory.  Of  the  20 
patients,  9  were  still  within  the  child-l^earing  age;  in  all  of  these, 
sterilization  was  performed  by  excising  about  an  inch  of  each  tube 
near  the  uterus  and  burying  the  stumps  in  the  broad  ligament.  Xovak 
takes  the  ground  that  while  ordinarily  this  operation  is  not  indicated 
in  the  woman  not  yet  j^ast  the  menopause,  in  certain  cases  it  is  justified; 
if  a  woman  has  had  a  number  of  children,  is  suffering  with  extensi\e 
prolapse,  and  desires  above  all  else  to  be  restored  to  health  and  strength, 
regardless  of  the  possibilities  of  future  pregnancies,  he  thinks  it  is  not 
only  justifiable  but  clearly  indicated,  since  in  his  opinion  no  other 
procedure  assures  the  result  as  does  the  "  Watkins-Schauta"  operation. 
The  one  case  in  which  Novak  did  not  attain  success  was  in  a  woman 
who  had  had  a  complete  prolapse  for  fifteen  years;  on  attempting 
to  repair  the  perineum,  a  most  important  adjunct  to  the  interposition 
operation  proper,  it  was  found  that  all  trace  of  nuiscle  tissue  had  dis- 
appeared, and  there  wair  nothing  to  be  brought  together  but  fascia.  The 
prolapse  eventually  returned,  but  in  a  somewhat  different  form  from 
that  which  had  occurred  previously;  the  uterus  now  came  down  bodily 
as  it  were,  with  its  long  axis  at  right  angles  to  that  of  the  vagina,  but 
still  maintaining  its  position  beneath  the  bladder.  There  was  no 
prolapse  of  the  latter  ahead  of  the  uterus,  and  the  patient  was  per- 
manently relieved  of  much  of  her  urinary  disturbance. 


Amenorrhea  and  Tuberculosis. — It  is  well  known  that  a  condition 
of  amenorrhea  is  often  found  in  tulierculous  women,  and  also  that  the 
genital  organs  of  .such  subjects  often  present  an  infantile  condition, 
but  whether  the  tuberculosis  actually  causes  any  specific  changes  in  the 
generative  organs  themselves,  which  in  turn  are  the  direct  cause  of  the 
amenorrhea,  is  not  so  clear.  This  is  a  rather  difficult  problem  to  solve, 
as  the  organs  in  these  cases  are  not  often  available  for  histologic 
examination,  without  which  a  definite  determination  of  the  condition 
is  impossible.  Schiffmax  (Arch.  f.  Gyn.,  1914,  ciii,  1)  has  had  the 
opportunity  of  carefully  studying  the  organs  from  two  patients  of  this 
class.  The  first  was  a  woman,  thirty -five  years  of  age,  who  died  follow- 
ing a  panhysterectomy  performed  on  account  of  osteomalacia.  .\t 
autopsN'  a  few  scattered  tul)ercles  were  found  on  the  peritoneum  and 
in  some  of  the  abdominal  lymph  nodes;  examination  of  the  uterus 
showed  extensive  evidence  of  okl,  healed  ulcerations  with  calcification, 
a  partial  atresia  of  the  uterine  canal,  and  a  few  typical  tubercles. 
The  author  thinks  that  the  healed  areas  of  ulceratitm  undoubtedly 
represent  old  tuberculous  foci.  The  second  patient  was  thirty-nine 
years  of  age,  and  like  the  first,  had  never  menstruated.  At  operation 
for  a  cystic  ovary,  a  diffuse  peritoneal  tuberculosis  was  found,  with 
tubercles  also  on  the  genital  organs.  The  latter  were  extirpated  in 
toto,  and  on  sectioning   the   uterus  this  was  found   to  be  practically 
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a  solid  structure,  with  complete  atresia  of  the  cavity.  No  definite 
tuberculous  foci  were  found  in  the  uterus,  but"  such  were  present  in  the 
tubes  and  ovaries.  The  author  considers  the  first  case  an  example  of 
healing,  the  second  of  healed  uterine  tuberculosis,  which  in  both  instances 
would  have  entirely  escaped  detection  had  not  the  histologic  examina- 
tion of  the  extirpated  organ  been  made.  He  was  not  able  to  determine, 
however,  whether  the  failure  of  menstruation  to  appear  at  any  time 
in  these  women  was  actually  due  to  the  tuberculous  process  in  the 
uterus  itself,  or  to  a  primary  hypoplasia  of  that  organ,  which  made  it  a 
locus  minoris  resistentioe  for  the  development  of  tuberculosis.  In 
Case  I,  which  appears  to  be  a  fairly  recent  process,  he  thinks  the  latter 
explanation  the  more  probable,  whereas  in  Case  II  the  process  may  well 
have  existed  even  before  puberty,  and  hence  have  been  the  direct 
cause  of  the  amenorrhea. 


Dangers  of  Radium  in  Uterine  Cancer. — In  view  of  the  great  en- 
thusiasm which  has  of  late  been  manifested  in  many  quarters  over  the 
results  obtained  with  radium  in  the  treatment  of  uterine  cancer, 
particularly  of  the  cervix,  it  is  well  that  occasionally  attention  should 
be  drawn  to  the  untoward  results  that  are  sometimes  seen,  and  not 
merely  to  the  brilliant  successes.  Two  cases  recently  reported  by 
Meyer  {Ze7}tralbl.  f.  Gyn.,  1914,  xxxviii,  1092)  are  of  interest  in  this 
connection,  as  they  illustrate  the  danger  of  serious  infection  following 
the  intracervical  application  of  radium.  The  patients  were  thirty 
and  sixty-eight  years  of  age  respectively;  the  former  was  suffering 
with  a  beginning,  the  latter  with  an  advanced  and  inoperable  carcinoma 
of  the  cervLx.  Following  the  application  of  a  radium  container  in  the 
cervical  canal  for  a  number  of  hours  in  each  case,  a  severe  para-uterine 
inflammation,  involving  the  entire  pelvic  connective  tissue  on  the  left 
side,  developed  in  the  younger  woman,  with  eventual  resolution;  in 
the  older  woman,  however,  a  fulminant  sepsis  occurred,  which  soon 
resulted  fatally.  At  autopsy,  the  entire  uterus  was  found  transformed 
into  a  pus  sac,  with  necrotic  wall  and  completely  disintegrated  cervix. 
The  author  believes  that  in  each  instance  the  infection  arose  from  the 
pathogenic  organisms  practically  always  present  in  these  cases,  and 
liberated  by  the  irritating  action  of  the  radium,  as  by  any  other  form 
of  intra-uterine  manipulation. 


Syphilis  of  the  Bladder. — Since  the  first  case  of  vesical  syphilis 
to  be  definitely  diagnosed  l)y  means  of  the  cystoscope  was  repcn-ted 
in  1900  by  Matzenauer,  about  20  cases  of  tertiary,  and  several  of 
secondary  syphilitic  lesions  in  the  bladder  have  been  recorded  in  the 
literature.  To  these,  Gayet  and  Favre  {Jour.  dTroL,  1914,  vi,  35) 
now  add  three  more,  and  discuss  our  present  knowledge  of  the  subject. 
The  chief  symptoms  of  vesical  syphilis  are  pain  in  the  bladder  region, 
freciuent  and  painful  micturition,  and  hematuria.  The  last  named  is 
the  most  important,  and  is  practically  always  present,  sometimes 
appearing  merely  at  the  end  of  each  act  of  micturition,  sometimes 
being  profuse  and  constant,  at  others  irregular  and  fitful  in  appearance. 
Cystoseopic  examination  shows  in  some  instances  a  pedunculated  or 
sessile  mass  closely  resembling  a  polyp,  in  others  multiple  papilh^iiata 
of  varying  sizes,  in  others,  again,  numerous  areas  of  ulceration,  all 
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these  lesions  lieing  located  chiefly  in  the  region  of  the  trijjone.  Their 
gummatous  nature  is  shown  by  the  rapidity  with  which  they  disappear 
under  antisyphilitic  treatment,  after  resisting  all  forms  of  local  therapy. 
The  first  of  the  authors'  personally  observed  cases  occurred  in  a  man, 
sixty-sLx  years  of  age,  a  tabetic  with  chronic  retention  and  a  slight 
cystitis.  He  was  suddenly  seized  with  severe  hematuria,  which  per- 
sisted until  treatment  with  mercury,  iodides,  and  neosalvarsan  was 
instituted,  when  it  rapidly  disappeared.  Cystoscopic  examination 
showed  the  presence  of  multiple  ulcerations,  which  finally  became 
completely  cicatrized  under  the  treatment.  The  second  case  was  in  a 
woman,  fifty  years  of  age,  with  a  distinctly  syphilitic  history  and  a 
positive  Wassermann.  She  was  seized  rather  abruptly  with  frequent 
and  painful  micturition,  and  hematuria.  Cystoscopic  examination 
showed  a  perfectly  healthy  bladder  above  the  trigone;  in  that  region, 
however,  was  a  large,  roimded  protuberance,  resembling  greatly  an 
enlarged  median  prostatic  lobe.  The  mucosa  covering  this  was  red, 
congested,  and  showed  numerous  small  ulcerations  and  pittings;  at 
one  point  there  were  a  number  of  small  papillomata.  Three  injections 
of  neosalvarsan,  given  at  weekly  intervals,  caused  immediate  cessation 
of  the  hematuria  and  other  symptoms,  with  a  gradual  and  progressive 
disappearance  of  the  vesical  lesions,  as  was  demonstrated  by  successive 
cystoscopic  examinations.  Case  III  was  also  in  a  woman,  thirty-five 
years  of  age,  who  some  years  previously  had  had  a  definite  chancre 
with  secondaries,  and  also  gonorrhea.  She  likewise  was  suddenly 
seized  with  hematuria  and  dysuria.  Cystoscopic  examination  showed  a 
congested  trigone,  with  a  median  projection  resembling  a  prostatic 
lobe,  but  without  ulcerations.  No  local  treatment  of  any  sort  was 
given,  but  under  mercurial  inunctions  and  the  administration  of  iodine 
internally,  there  was  a  rapid  disappearance  of  symptoms,  with  ameliora- 
tion of  the  objective  vesical  lesions.  The  patient  was  lost  track  of 
before  these  had  entirely  healed,  however,  as  it  was  impossible  to 
convince  her  of  the  necessity  for  further  treatment  after  the  symptoms 
were  relieved.  The  author  considers  that  these  three  cases  illustrate 
well  three  different  stages  of  the  disease.  Case  III  being  the  least,  Case  I 
the  farthest  advanced.  He  emphasizes  the  importance  of  bearing  in 
mind  the  possibility  of  a  syphilitic  etiology  of  cases  of  this  sort,  for  if  the 
diagnosis  is  missed,  local  therapy,  which  is  useless,  will  be  persisted  in, 
instead  of  the  specific  treatment,  which  is  absolutely  curative. 
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Anomalies  of  Ossification  in  the  Human  Petreous  Bone  and  their 
Relation  to  the  So-called  Otosclerosis. — In  eleven  of  a  series  of 
two  hundred  temporal  bones  sul)jcctrd  by  Manasse  (Archiv.  f.  Ohren- 
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heilJcunde,  1914,  vol.  xcv.)  to  a  searching  examination  for  the  detection 
of  pathological  evidences  there  v/ere  found  peculiar  and  uniformly 
characterized  islands  of  cartilage  in  the  labyrinth  capsule;  they  were 
visible  to  the  naked  eye,  of  a  rounded  or  irregular  contour,  and  were 
situated,  with  a  fair  degree  of  symmetry,  between  the  oval  window 
and  the  middle  whorl  of  the  cochlea,  and  consisted  of  hyaline  multi- 
cellular cartilage  with  occasional  fine  traversant  fibres.  The  main 
body  of  the  cartilaginous  structure  containing  fine  cretaceous  dust  and 
occasionally  cretaceous  masses.  In  juxtaposition  to  these  islands, 
but  without  genetric  relationship,  were  small  areas  of  new  bone  with 
medullary  cavities,  in  the  neighborhood  of  these  areas  there  was,  as  a 
rule,  atrophy  of  the  membranous  labyrinth.  As  these  deviations  from 
from  the  normal  were  found  at  all  ages,  from  infancy  upward,  the 
author  is  led  to  regard  the  condition  as  a  congenital  arrest  of  develop- 
ment with  an  interesting  analogy  to  the  changes  in  the  cases  of  ostitis 
chronica  metaplastica,  namely,  origin  in  the  labryinth  capsule,  Avith 
the  same  local  predilection,  the  same  binaural  symmetry,  the  presence 
of  new  bone  in  the  neighborhood  of  the  cartilage  islands,  and  the 
corresponding  localized  atrophy  of  the  membranous  labyrinth;  con- 
ditions which  would  point  to  a  relationship,  in  causation,  of  the  two 
forms  of  labvrinth  disorder. 


Occupational  Impairment  of  Hearing   Artifically   Produced. — In   a 

continuation  of  his  experiments,  previously  reported,  HoESSLi  (Zrit- 
schrift  f.  OhrcnhcUkunde,  vol.  IxLx,  p.  3)  used  his  artificial  boilermaker's 
shop,  consisting  of  a  suspended  section  of  iron  drain  pipe,  swinging  free 
and  struck  by  a  succession  of  mechanically  actuated  hammers.  The 
guinea-pigs,  as  in  the  previous  experiments,  were  subjected  in  the  iron 
pipe  for  a  period  of  eight  weeks,  twelve  hours  daily,  to  the  continuous 
sound  of  the  hammer  blows,  both  ears  being  open;  as  a  part  of  the 
experiment  also  in  some  instances,  the  floor  of  the  pipe,  within,  was 
covered  l)y  a  carpet  of  felt  2  c.c.  in  thickness,  another  scries  of  animals 
exposed  to  the  noise  w^ithin  the  pipe  had  one  ear  previously  tightly 
stopped.  By  comparison  of  the  Nohune  of  noise  to  which  the  animals 
were  subjected  with  actual  conditions  in  boiler  shops,  the  author  found 
this  experimental  noise  to  be  much  the  weaker  which  served  to  explain 
the  slowness  of  manifestation  of  the  induced  labyrinthine  changes; 
the  first  pathological  change  in  the  cochlea  was  noted  at  the  end  of 
three  weeks,  but  at  the  end  of  ten  weeks  the  organ  of  Corti  was  virtu- 
ally destroyed.  It  was,  moreover,  evident  from  these  experiments  that 
the  sound  transmitting  apparatus  of  the  middle  ear  was  the  medium 
through  wliich  the  destructive  disturbance  found  admission  to  the 
lal)yriiitli,  for  the  tightly  stopped  ears  remained  intact  and  the  thick 
fehing  had  no  i)rotective  influence  whatever.  Protection  for  the  human 
ear  under  occupational  conditions  in  continuous  loud  noises  can  be 
effected  only  by  safeguarding  of  the  sound  transmitting  apparatus  by 
firm  closure  of  the  external  auditory  canal. 


On  the  Reeducation  of  Hearing. — In  the  opinion  of  Laimk  {Ann. 
(lis  Mai  (Ir  I'Oriillr,  vol.  xl,  j).  4),  auditory  reeducation  is  one  of  the 
otological  ((uestions  of  the  day,  a  ((uestion  as  to  the  possibility,  in  de- 
fault of  favoral)le  results  of  treatment,  of  ameliorating  the  condition  of 
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the  deaf  and  of  controlling  the  advance  of  processes  which  make  for  a 
further  limitation  of  an  important  special  sense.  The  various  attempts 
toward  a  favorable  solution  of  the  question  have  had  their  point  of 
departure  from  a  common  ground,  the  reeducation  of  the  defecti\'e 
organ  of  hearing  by  its  su})jection,  in  varying  degrees,  to  different 
classes  of  sounds.  The  methods  employed  for  auditory  reeducation 
arc  divisible  into  two  general  groups,  the  first  dealing  with  the  audition 
of  artificial  or  mechanically-produced  s(iunds,  the  second  availing 
itself  wholly  of  the  sound  of  the  human  voice  and  articulate  language. 
In  the  first  method  is  included  a  great  variety  of  sounds  of  varying 
timbre  and  intensity,  tuning-forks,  sirens,  pipes,  whistles,  and  a  variety 
of  instruments  electrically  agitated  for  the  purpose  of  maintaining  a 
definite  and  controllable  continuity  of  sound.  One  of  the  objections 
to  the  employment  of  sound  sources  of  a  mechanical  kind  is  the  preva- 
lence of  metallic  overtones  and  the  injurious  effects  upon  the  mem- 
branous labyrinth  of  prolonged  exposure  of  the  auditory  apparatus  to 
tones  of  this  class  as  shown  by  Siebanmann,  Hoessli,  and  others.  The 
second  method  relies  solely  upon  the  instrumentality  of  the  human 
voice,  to  the  compass  of  which  the  human  auditory  apparatus  is  espec- 
ially adjusted,  a  method  which  has  found  its  foremost  exponents  in 
Austria  and  North  America,  some  of  whom  couple  the  auditory  re- 
education with  the  visual  study  of  the  component  movements  of  the 
lips  and  face.  In  extreme  cases  the  vocal  reeducation  should  begin 
with  the  simple  vowel  sounds  and  extend  to  the  introduction  of  indi- 
vidual consonant  checks  and  later  to  their  coml)ination  in  spoken  Mords 
and  sentences,  while  even  in  cases  of  a  moderate,  monaural,  impairment 
of  hearing  the  reeducation  is  of  value  as  an  adjuvant  to  others,  estab- 
lished, forms  of  local  treatment. 
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Cellular  Constants,  Water. — Mayer  and  Schaeffer  {Jour,  de 
Physiol  et  dc  Paih.  gni.,  .lanuary  1.5,  1914)  have  shown  some  interesting 
facts  in  connection  with  cellular  constants,  beginning  with  water,  and 
its  equilibrium  in  the  tissues.  The  cellular  constituents  being  colloidal 
complexes,  appear  in  a  protoplasm  which  is  a  gel:  the  lipoids  are  not 
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confined  to  cell  membranes  but  are  contained  in  the  protoplasm. 
Protoplasm  being  a  mixture  (differing;  for  the  type  of  cell)  of  albumin- 
oids, lipoids,  salts,  and  water  (the  cellular  constants).  Mayer  and 
Schaeffer  endeavored  to  determine  upon  what  the  amount  of  water 
depends.  As  far  as  inhibition  of  water  is  concerned,  the  lipoids  act 
as  limiting  factors;  and  cholesterine  has  a  particular  power  of  its  own. 
If  fatty  acids  only  or  cholesteiine  alone  be  present,  they  prevent  the 
absorption  of  water;  if  a  mixture  of  lipoids  and  cholesterine  be  present, 
it  renders  the  lipoids  penetrable  by  water  and  so  lessens  this  prevention. 
The  more  cholesterine  and  albuminoid  gel  mixed  with  lipoids  contains, 
the  freer  will  be  its  inhibition  of  water.  The  water  capacity  of  different 
tissues  varies  within  narrow  limits,  and  water  is  a  cellular  constant; 
the  order  of  ability  to  imbibe  water  is  always  the  same,  thus,  lung  and 
brain-tissue,  kidney,  muscle,  liver.  The  water  capacity  of  tissues  in 
general  is  greater  according  as  the  cholesterine  is  greater  in  relation 
to,  first  the  fatty  acids,  and  second,  the  lipoid  phosphorus.  Mayer  and 
Shaeffer's  observations  bear  out  the  statement  that  the  inhibition  of 
tissues  increases  with  lowering  of  the  temperature;  also  that  the  red 
red  corpuscles  of  various  species  are  more  easily  hemolysed  the  higher 
is  their  lipocytic  coefficient,  that  is,  the  relation  of  cholesterine  to  lipoid 
phosphorus,  and  tissues  swell  in  water  according  to  the  same  law. 


Labor  and  Anaphylaxis. — Heide's  theory  that  the  onset  of  labor  is 
the  result  of  an  anaphylactic  process,  while  ingenious,  is  not  borne  out 
by  the  latest  work  on  the  subject,  that  of  Kolmer  {Jour.  Med.  Res., 
January,  1914).  Heide  considered  that  the  mother  was  gradually 
sensitized  by  fetal  toxins,  that  an  antibody  is  thus  gradually  pro- 
duced, and  that  labor  is  the  result  of  anaphylotoxin  split  off  by  the 
effect  of  the  toxic  substance  and  the  antibody.  The  administration  of 
serum  from  pregnant  women  at  term  into  the  veins  of  those  about  to 
fall  into  labor  is  negative,  but  serum  separated  from  the  placental 
blood  and  injected  into  patients  close  to  term  succeeded  in  starting 
the  pains,  or  if  not  in  instituting  tlie  pains,  at  least  in  increasing  pains 
already  present  but  Aveak.  Kolmer's  work  with  guinea-pigs  and 
serum  from  pregnant  pigs  injected  subcutancously  into  other  preg- 
nant pigs  at  term  was  without  positive  result.  The  same  result  was 
obtained  when  the  serum  of  mother  pigs  was  collected  a  few  minutes 
after  the  birth  of  their  young  and  injected  into  animals  near  term. 
Serum  from  young  pigs  immediately  after  birth,  and  even  from  young 
pigs  removed  by  al)dominal  section,  gave  no  effects  upon  pregnant 
pigs  close  to  term.  The  extracts  of  ground  placenta  was  administered 
without  any  immediate  results.  Pregnant  pigs  were  given  intravenous 
injection  of  serum  from  human  placental  blood  without  result.  Finally 
human  placental  serum  was  administered  to  eight  human  patients 
near  term  with  no  effect  upon  the  uterus,  and  with  scarcely  any  effect 
upon  the  temperature,  pulse,  and  respiration.  In  such  a  case  it  is 
difficult  to  avoid  some  result,  owing  to  mental  impression. 


Cytology  of  the  Blood  in  Passive  Immunity. — ^Doiglas  reports 
{Jour.  Path,  and  Unci.,  1914,  xix,  33)  a  study  upon  the  cellular 
content  of  the  blood  after  the  use  of  various  sera.  It  has  been  well 
known  that  upon  the  introduction  of  bacterial  antigens  into  animals  a 
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response  may  be  observed,  not  only  in  the  development  of  antibodies, 
but  also  in  the  change  in  the  numerical  blood-picture.  Most  com- 
monly a  leukocytosis  accompanies  the  appearance  of  the  antil)odies. 
Metchnikoff  attributed  considerable  importance  to  this  leukocytosis 
in  the  belief  that  some  of  the  antibodies  in  the  serum  had  their  origin 
in  the  destroyed  leukocytes.  Douglas  carried  out  a  .series  of  observa- 
tions upon  the  actual  change  in  the  ])lood-picture  upon  the  introduction 
of  homologous  and  heterologous  sera.  The  error  in  the  observations 
was  controlled  as  nearly  as  possil^le  in  first  estal)lishing  the  mean 
daily  and  individual  variation  of  the  leukocytes,  red  cells,  and  hemo- 
globin. On  inoculating  a  healthy  man  with  10  c.c.  of  normal  horse 
serum  a  leukocytosis  of  13,400  reached  its  maximum  within  twenty -six 
hours,  and  declined  to  about  normal  in  four  days.  The  inoculation 
of  the  same  individual  with  2.5  c.c.  of  diphtheria  antitoxin  gave  rise 
to  a  comparable  leukocytosis  in  the  same  period  of  time  and  dis- 
appeared with  equal  rapidity.  It  would  appear,  therefore,  that  the 
leukocytosis  is  in  response  to  the  foreign  serum,  and  is  similar  to  that 
produced  by  other  proteins  containing  antibodies.  Upon  the  intro- 
duction of  a  third  quantity  of  serum  (antistreptococci)  little  or  no 
leukocytosis  was  obtained.  The  author  suggests  that  an  immune  body 
may  ha\e  been  developed  by  the  repeated  use  of  the  serum,  which 
prevents  leukocytosis,  rather  than  that  the  serum  itself  contains  a 
body-producing  leukopenia.  The  response  in  the  production  of  leuko- 
cytosis is  mainly  by  the  polymorphonuclear  leukocytes.  The  change 
in  the  number  of  leukocytes  in  rabbit  blood  was  not  parallel  to  the 
results  in  man.  A  leukopenia  developed  upon  the  injection  of  normal 
and  immune  horse  serum.  No  evidence  was  found  that  the  antibodies 
as  such  have  any  influence  upon  the  cytology  of  normal  blood  of  either 
man  or  rabbits. 


The  Excretion  of  Urinary  Solids  in  Nephritis  of  Scarlet  Fever  and 
Diphtheria. — The  types  of  nephritis  which  were  investigated  by  Ki\- 
LOCH  (Jour.  Path,  and  Bad.,  1914,  xix,  77)  were  the  acute  glomerular 
and  acute  interstitial  which  he  found  regularly  in  scarlet  fever  and 
diphtheria.  In  scarlet  fever  the  glomerular  disease  was  often  associated 
with  acute  interstitial  changes.  The  kidney  lesions  are  to  be  viewed 
as  the  result  of  the  toxic  action  of  the  kidney  rather  than  as  a  disordered 
metabolism  in  the  body.  Thirty -three  cases  of  nephritis  were  carefully 
studied  chemically  during  the  course  of  the  disease  and  in  them  the 
(1)  urinary  nitrogen,  (2)  chlorides,  (3)  phosphates,  and  (4)  sulphates 
were  determined.  Water:  In  glomerular  nephritis  of  scarlet  fever 
and  diphtheria  there  is  rapid  diminution  of  the  quantity  of  water 
secreted  which,  however,  in  diphtheria  steadily  increases  after  the 
initial  fall,  while  in  scarlet  fever  the  diminished  output  is  long  main- 
tained. In  true  interstitial  nephritis  qf  both  of  these  diseases  no 
diminution  of  urine  other  than  that  explained  by  an  extra  elimination 
of  water  by  lungs  and  skin  occurs.  Xifror/ru:  Both  the  percentage  and 
daily  output  of  nitrogen  is  diminished  in  the  glomerular  nephritis  of 
scarlet  fever,  while  no  definite  change  is  observed  in  that  of  diphtheria. 
The  nitrogen  is  freely  eliminated  in  the  interstitial  nephritis  of  both 
diseases.  Chlorides:  An  immediate  and  long-continued  diminution 
of  chlorine  occurs  in  glomerular  nephritis  in  scarlet  fever,   while  the 


780  PROGRESS   OF  MEDICAL  SCIENCE 

output  is  free  and  regular  in  the  interstitial  nephritis  of  both  diphtheria 
and  scarlet  fever.  A  diminution  of  the  chlorine  occurs  at  the  onset  of 
glomerular  nephritis  and  diphtheria,  but  with  the  early  diuresis  it  is 
at  once  increased.  Phosphates:  The  daily  output  of  phosphates  is 
low  in  l)oth  forms  of  disease.  The  variation  of  the  output  of  the  other 
urinary  constituents  does  not  materially  alter  the  excretion  of  phos- 
phates. Sulphates:  The  elimination  of  the  sulphates  remains  relatively 
high  even  when  upon  the  sulphur-rich  protein  being  first  broken  down. 


Myelinosis  and  Xanthomatosis. — Chalatoav  {J'irchow's  Archiv., 
1914,  ccxvii,  351)  and  his  school  of  Russian  associates  have,  from 
time  to  time,  brought  interesting  studies  upon  some  phases  of  the  fat 
problem  before  us.  It  was  during  a  series  of  feeding  experiments  in 
which  they  offered  a  variety  of  protein  diets  to  rabljits  that  they 
noted  the  development  of  curious  fatty  deposits  in  the  tissues  of  organs 
and  arteries.  It  was  at  first  thought  that  the  results  were  obtained 
thi'ough  the  agency  of  the  foreign  protein  offered.  Subsequently, 
it  was  found  that  the  results  were  dependent  upon  the  fat,  lipoid 
and  cholesterin  content  of  the  food.  They  therefore  continued  their 
experiments  in  feeding  pure  cholesterin,  by  which  similar  fatty  changes 
were  produced  in  many  organs.  In  a  closer  study  of  this  process 
Chalatow  comes  to  the  conclusion  that  the  cholesterin  or  cholesterin 
esters  are  taken  up  by  different  tissues  according  to  definite  laws 
governing  the  cell  functions.  By  feeding  cholesterin  in  unusual  quanti- 
ties, cholesterin  esters  are  deposited  in  the  liver,  adrenal,  spleen,  bone 
marrow  and  intima  of  aorta,  and  under  unusual  conditions  in  the 
kidney.  On  the  one  hand  (bone  marrow,  spleen  and  connective  tissue), 
these  deposits  are  the  result  of  active  phagocytosis  by  definite  cells 
of  these  organs  when  the  cholesterin  compounds  are  freely  circulating 
in  the  blood.  This  deposit  by  phagocytosis  he  speaks  of  as  xanthoma- 
tosis. On  the  other  hand,  he  points  out  that  an  active  function  on  the 
part  of  the  liver  and  cells  of  the  cortex  of  the  adrenal  is  the  taking  up 
of  neutral  fats  and  lipoids  with  which  cholesterin  may  enter  into 
combination  when  free  fatty  acids  are  also  present.  This  taking  up 
of  cholesterin  is  thus  a  passive  process  and  is  distinguished  under 
the  term  myelinosis.  To  what  extent  this  classification  can  be 
applied  to  the  human  is  not  yet  clear  in  that  the  conditions  under 
which  greater  or  less  amounts  of  cholesterin  appear  in  the  blood,  is 
not  determined. 

Erratum. — On  page  475,  line  5  of  the  summary,  in  the  article  by  Joseph  L. 
Miller,  M.D.,  in  this  Journal  for  October,  1914,  2  milligrams  should  be  2  grams. 
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A    COMPARISON    OF    THE    RESULTS    OF    THE    PHENOLSUL- 

PHONEPHTHALEIN  TEST  OF  RENAL  FUNCTION  WITH 

THE  ANATOMICAL  CHANGES  OBSERVED  IN 
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Roy  R.  Snowdex,  M.D., 
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Am()X(;  tlie  most  important  questions  that  come  before  the  phy- 
sician are  the  ever-recurring  inquiries:  Are  the  kidneys  the  seat  of 
chronic  disease,  and.  if  so,  liow  extensive  is  the  process?  What  is 
the  outh)()k? 

For  the  past  four  years  we  liave  used  the  i)henolsulj>hone- 
phthalein  test  of  Rowntree  and  Geraghty  in  a  considerable  variety  of 
conditions  in  the  medical  wards  of  the  Johns  Hopkins  Hospital,  and 
as  a  result  of  our  observations  we  have  come  to  regard  the  procedure 
as  one  of  considerable  value  both  in  the  dijigiutsis  and  jjrognosis  of 
renal  disease. 

Most  of  the  results  which  have  bt-cii  rcixirtcd  by  thox-  who  have 
madr  use  of  this  method  have  been  based  upon  clinical  observations 
aloiir.  Occasional  necropsies  have  l)een  described,  but  nowhere,  so 
far  as  we  are  aware,  has  there  aj^peared  any  large  series  of  consecu- 
tive clinical  observations  followed  by  necropsy. 
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Here  and  there  there  are  reports,  on  the  one  hand,  of  great  varia- 
tions in  the  test  made  from  time  to  time  in  individual  cases,  and  on 
the  other  hand  of  instances  where  an  approximately  normal  or  even 
high  excretion  of  'phthalein  has  been  observed  in  patients  who  have 
died  shortly  and  unexpectedly  thereafter  with  all  the  signs  of  an 
uraemia.  In  some  of  these  instances,  notably  the  cases  reported  by 
Foster,  necropsy  has  revealed  what  was  regarded  as  extensive 
chronic  renal  change. 

It  seemed  to  us,  therefore,  that  further  light  might  be  thrown 
upon  the  situation  by  a  consideration  of  those  fatal  cases  occurring  in 
the  medical  service  of  the  Johns  Hopkins  Hospital  in  which,  after  the 
'])hthalein  test  had  been  made  during  life,  a  necropsy  with  careful 
microscopical  study  of  the  kidneys  has  followed.  The  fact  that  many 
of  these  cases  were  presented  at  the  Clinical  and  Pathological  Con- 
ference, where  a  definite  opinion  was  expressed  by  the  clinician  as  to 
the  nature  of  the  case  before  he  was  aware  of  the  results  of  the 
necrospy,  has  added  considerably  to  the  interest  of  the  work. 

Dr.  Winternitz,  who  has  for  some  years  been  engaged  in  the  study 
of  the  pathological  anatomy  of  nephritis,  has  been  so  good  as  to  go 
over  all  the  specimens  and  to  express  his  conception  of  the  ana- 
tomical nature  of  the  process  without  previous  information  con- 
cerning the  clinical  history  of  the  case.  An  anatomical  classification 
of  the  material  was  thus  made  from  a  purely  objective  standpoint. 
The  clinical  histories  of  the  patients  were  then  thoroughly  analyzed 
and  the  results  of  our  functional  tests  were  considered  in  their  rela- 
tions to  the  anatomical  changes  in  the  kidneys  and  to  the  conditions 
existing  at  the  time  when  the  tests  were  made. 

There  were  fifty-four  cases  followed  by  necropsy  in  which  the 
'phthalein  test  was  made  during  life.  The  material  was  classified 
anatomically  as  follows: 

Advanced  chronic  nephritis 20  instances 

Chronic;  nephritis  of  moderate  extent fi  instances 

Chjudy  swelling  in  association  with  grave  acute  infections  (i  instances 

Severe  acute  nephritis 1  instance 

Amyloid  kidney 1  instance 

Hyperneiihroma  (unilateral) 1  instance 

Clironic  i)assive  congestion  (carfliac  disease)         .      .      .  20  instances 

Advanced  Chronic  Nephritis.  The  anatomical  changes  here 
observed  were  those  of  a  progressive  chronic  infiammatory  nepiiritis 
with  more  or  less  granular  atrojihy  in  gross,  and  niicros(()i)ically. 
adhesi\('  gloineruhtis,  hyaliiu"  gh)meruli.  a  greater  or  less  aniount 
of  interstitial  change — infiltration,  (vdenia,  scarring.  .Acute  ternunai 
changes — htemorrhages,  exudate,  cellular  infiltration,  epithelial 
swelling,  and  degeneration-  varied  in  extent. 

In  these  20  patients,  as  may  be  seen  in  the  accom]>anyiiig  tal)le 
(Table  I),  'S^  estimates  of  the  'phthalein  output  were  made,  the 
figures  \arying  from  0  to  liS  per  cent,  in  two  hours. 
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Table  I. — Advanced  f'hronic  Nephritis. 

Percentage  of 

No.  of  cases.                                        Period  before  death.  '|)lithaiein  in  two  hours. 

3 10  days 7.0  per  cent. 

3 9  days 3.1   por  cent. 

8 12  days trace 

11 5  days 0 

18 7  days 18.0  por  cent. 

21 8  months 24.0  por  cent. 

21 57  days 35.0  per  cent. 

21 41  days 36.0  por  cent. 

21 23  days 34.0  per  cent. 

21 18  days 16.0  per  cent. 

23 4  months 10.0  per  cent. 

23 28  days trace 

24 105  days 20.0  por  cent. 

24 72  days trace 

24 62  days trace 

27 ()  days 37 . 0  per  cent. 

29 14  days 7.0  per  cent. 

31 3  months 18+  per  cent. 

33 4  days 0       . 

.38 3  days 0      (1  hour) 

39 3  days 38.0  per  cent. 

II 6  days 15.0  per  cent. 

Ill 5  days 0 

IV 3  weeks 6.9  per  cent. 

IV' 13  days 16.6  per  cent. 

VI 23  daj's trace 

VI 2  days 13.0  per  cent.  1  hour 

X 40  days 26.0  per  cent. 

X 31  days trace 

X 30  days trace 

X day  of  death trace 

XV 4  days slight  trace 

XVI 43  days 1.5  por  cent. 

The  test  was  made  within  a  week  before  death  in  1 1  cases,  the 
excretion  in  two  hours  varying  from  0  to  38  per  cent.  The  per- 
centage of  'phthalein  output  was  as  a  rule  very  low- — under  18  ])er 
cent.  The  two  instances  (Cases  27  and  39)  with  a  higher  excretion 
were  patients  who  died  respectively  of  a  dissecting  aneurysm  and 
a  hemiplegia,  accidents  coming  on  in  the  course  of  a  nephritis 
which  had  not  as  yet  reached  a  stage  of  decompensation. 

The  test  was  made  within  a  month,  and  over  a  week  before  death  in 
7  patients.  Here  the  excretion  of  'phthalein  in  two  hours  varied 
from  a  trace  to  34  per  cent.  Patient  21 ,  in  whom  the  excretion  was 
highest,  namely,  34  per  cent.,  twenty-three  days  before  death,  was 
an  instance  of  chronic  nephritis  in  a  woman  of  sixty-four  with  great 
cardiac  insufficiency  which  unquestionably  hastened  death.  Otiier 
functional  tests  made  in  this  patient  showed,  also,  more  favorable 
results  than  has  been  the  rule  in  instances  in  which  the  terminal 
stage  of  the  nephritis  has  been  reached  without  the  intervention  of 
cardiac  failure.  The  test  was  made  at  periods  from  otie  to  eight 
months  before  death  in  5  patients,  the  excretion  varying  from  1 . ')  per 
cent,  to  35  per  cent.;  it  was  above  20  per  cent,  only  in  Case  21  — 
the  patient  with  cardiac  insufficiency  above  referred  to. 

Among  all  these  patients  records  above  3()  per  cent,  were  obtained 
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in  but  three  instances — Cases  21 ,  27,  and  '.]\).  Two  of  these  records, 
each  in  the  thirties,  were  obtained  in  the  patients  dying  respec- 
tively from  a  dissecting  aneurysm  and  hemiplegia.  The  third 
instance  was  the  case  of  myocardial  insufficiency  above  referred  to 
where  death  was  associated  with  hydrothorax  and  extensive  drop- 
sical manifestations.  Here  also  the  excretion  of  "phthalein  fell  to 
](j  per  cent,  eighteen  days  before  death. 

In  these  patients  the  renal  changes  had  not  presumably  reached 
a  stage  at  which  decompensation  and  uraemia  were  imminent. 

The  manner  nf  death  in  these  20  cases  was  from  uraemia  in  every 
instance  with  the  exception  of  Patients  27  and  'A9. — who  died  sud- 
denly from  the  rupture  of  a  dissecting  aneurysm  and  hemiplegia 
respectively.  In  Case  XVI  there  was  a  terminal  meningitis,  but 
this  had  been  preceded  by  unquestionable  ursemic  manifestations. 

In  almost  all  patients  there  was  cardiac  hypertrophy  of  greater 
or  less  extent,  but  in  only  three  was  death  in  any  direct  sense  due  to 
cardiac  failure  (Cases  21.  31,  and  VI). 

The  urine  in  all  of  these  instances  was  of  low  specific  gravity, 
and  toward  the  end  scanty  although  there  was  generally  a  history  of 
preceding  polyuria.  Albumin  was  present  generally  in  a  moderate 
quantity.  In  several  cases  the  albumin  was  abundant  at  the  end  in 
association  with  ischuria  and  acute  terminal  changes.  The  sedi- 
ment was,  as  a  rule,  scanty,  consisting  of  hyaline  and  granular  casts 
and  occasional  red  blood  corpuscles.  In  two  instances  (Cases  23 
and  24)  where  there  was  anatomically  more  epithelial  change,  epi- 
thelial casts  were  also  found  in  the  urine.  In  but  two  instances 
(Case  29,  the  hemiplegic,  and  case  IV)  was  the  specific  gravity  at  all 
high.  Case  IV  was  an  instance  with  rather  rapid  clinical  course 
and  a  good  many  acute  anatomical  changes.  Here  also  there  were, 
toward  the  end,  numerous  hyaline,  epithelial,  and  blood  ca^ts. 

The  maximum  blood  pressure,  as  shown  by  the  following  table,  was 
elevated  in  almost  every  instance. 

Blood  Pressures. 

Case    3 95 

Case    8 235 

Case  11 140  to  175 

Case  18 .      180  to  205 

Case  21 240 

Case  23 130  to  153 

Case  24  .  2U) 

Case  27    .  170  to  ISO 

Case  29  .  130  to  140 

Case  31  .  225 

Case  33  167  to  138 

Case  3S  188 

Case  39  200  to  80 

Case  II.  226  to  230 

Case  III.  230  to  !S0 

Case  IV.  115  to  175 

Ca.se  VI.  ISO  to  260 

Ca.se  X.  ISO  to  220 

Case  X\'.  170  to  220 

Case  XVI .   142  to  100 
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The  one  instance  (Case  3)  in  which  tlie  blood  pressure  was  h)W  is 
worthy  of  special  note.  The  patient,  a  boy  of  twelve,  was  admitted 
to  the  hospital  complaining  of  polydipsia  and  polyuria  of  several 
years"  duration.  For  two  years  he  had  suffered  from  pains  in  his 
legs,  rather  sharp  in  character  and  interfering  with  his  walking; 
probably  from  his  description,  nuiscular  cramps.  The  i)hysical 
examination  showed  a  pale  boy  with  rather  dry  skin  and  no  demon- 
strable cardiac  hypertrophy.  The  radial  arteries  were,  however, 
palpable;  the  maximum  blood  pressure  was  95;  the  eye-grounds 
showed  no  changes.  The  urine  on  entry  amounted  to  about 
2501)  c.c.  in  twenty-four  hours;  specific  gravity,  about  1005;  no 
albumin;  no  formed  elements  in  the  sediment.  The  'phthalein  test 
a  week  after  entry,  showed  a  total  excretion  in  two  hours  of  but 
7  per  cent.,  and  on  the  following  day  but  3.1  per  cent.  AYithin 
a  day  or  two  the  quantity  of  urine  began  to  diminish,  a  trace  of 
albumin  appeared,  and  occasional  hyaline  and  granular  casts  were 
found  in  the  sediment.  The  boy  became  dull  and  drowsy  and,  nine 
days  after  the  last  'phthalein  test,  died  in  ursemic  coma. 

At  necropsy  the  kidneys  were  found  to  be  exceedingly  small  and 
gramdar.  the  cortex  greatly  thinned.  On  microscopical  examination 
there  was  little  cortical  substance  left,  most  of  the  glomeruli  being 
completely  degenerated  and  represented  by  small  hyaline  masses. 
This  is  the  most  striking  instance  that  we  have  had  of  the  value 
of  the  'phthalein  test.  Without  it  we  might  well  have  failed  to 
recognize  the  nature  of  the  case. 

Further  Test.s  of  the  Rexal  Fuxctiox.  In  9  of  these  in- 
stances further  tests  of  renal  function  were  made.  The  incoagulable 
X.  in  the  blood  was  estimated  fifteen  times  in  7  patients. 

In  six  tests  made  in  five  ])atients  within  a  week  before  death  the 
incoagulable  X.  was: 

Case  21 0.5       grammes  per  litre. 

Case  2.3  .  1.8  "  " 

CaseX.  .      .  1.S76 

Case  2.3  .  2.0 

Case  .33  2.0  "  " 

Case  IS  2.1  " 

In  nine  tests  made  in  5  patients  at  lo)i(/cr  periodn  before  death  the 
incoagulable  X.  was: 

Case  21  8  months  .0.4       grammes  per  litre. 

Case  21  .52  days  0.48 

Case  21  40  days  0.43 

CaseX.  14  months  0.9 

Case  X.  31  days  0.84 

Case  X.  .30  days  0.804 

Case  ;il  6.5  days  10 

Case  23  28  days  1)  S8 

C.i.s.'  VI.  23  days  ().<>3 

The  two  instances  (21  and  VI)  in  which  rather  low  figures  were 
obtained  were  l)oth  cases  in  which  there  were  grave  cardiac  compli- 


786       TIIAYF.H,    SXOWDEN:    PHENOLSULPHONEPHTHALEIK   TEST 

cations  and  chronic  passive  congestion,  instances  in  which,  although 
the  renal  changes  were  grave,  it  is  yet  very  possible  that  they  had 
not  reached  an  extent  sufficient  of  itself  to  have  induced  uraemia. 

The  Jacfose  elimination  was  suppressed  or  greatly  delayed  and 
diminished  in  all  the  9  cases  in  which  it  was  tested. 

The  chlorides  were  studied  in  6  patients.  In  three  (11,  31,  and 
VI)  the  elimination  was  rapid  and  complete  with  polyuria  (vascular 
hyposthenuria).  The  test  was  made  respectively  five,  sixty-five, 
and  twenty-three  days  before  death. 

In  3  cases  (IS,  27,  and  XV)  one  week,  seventy-five  days,  and  four 
days  respectively  before  death  the  chlorides  were  in  part  retained. 
In  the  first  case  there  was  tuberculous  pleurisy  and  peritonitis;  in  the 
second,  at  the  time  of  the  test,  there  was  general  anasarca  and 
ascites;  in  the  third,  an  instance  of  very  marked  renal  change,  there 
was  slight  oedema. 

Iodide  of  j^otassium  was  eliminated  in  forty-eight  hours  or  less  in 
Cases  18  and  VI.  It  was  delayed  in  Cases  11  (seventy-two  hours), 
21  (fifty-four  hours),  31  (seventy-two  hours)  and  XV  (seventy-two 
hours). 

Relation  of  the  Percentage  of  'Phthalein  Excreted  to  the 
Length  of  Survival.  The  percentage  of  'phthalein  excreted  in 
two  hours  was  20  or  over  in  9  tests  (6  cases) ;  longest  survival,  eight 
months. 

The  percentage  of  'phthalein  was  from  10  to  20  in  six  tests  (6 
cases) ;  longest  survival,  four  months. 

The  percentage  of  'phthalein  excreted  in  two  hours  was  under  10 
in  sixteen  tests  (12  cases) ;  longest  survival,  seventy-two  days. 

The  percentage  of  'phthalein  was  a  trace  only  in  seven  tests  (4 
cases) ;  longest  survival,  seventy-two  days. 

The  'phthalein  was  wholly  suppressed  in  four  tests  (4  cases); 
longest  survival,  five  days. 

These  results  are  cjuite  in  accord  with  those  with  which  we  have  met 
in  this  clinic  in  the  i)ast  four  or  five  years  in  cases  which  have  not 
come  to  necropsy.  In  no  instance  of  grave  chronic  nephritis  have  I 
we  failed  to  find  a  material  diminution  in  the  'phthalein  excretion. 
In  not  a  single  instance  in  all  the  studies  made  at  this  clinic  by 
Rowntree,  (icraghty,  Mrs.  Winternitz,  Fit/,,  Bactjer.  antl  Snowden 
have  we  met  with  an  instance  such  as  those  reported  by  Foster,  in 
which  an  excretion  approaching  normal  was  found  in  grave  chronic 
nephritis  shortly  before  death.  The  study  of  these  cases  in  which 
we  have  been  able  to  make  the  anatomical  control,  tends  to  support 
our  jjrevions  iinpressit)n  that  the  test  is  one  of  considerable  diag- 
nostic value.  This  study  further  nweals  in  rather  a  striking  manner 
tlie  progressi\<'  (Hminution  of  the  'i)hthalein  excretion  with  the 
advance  of  the  disease.  This  is  so  definite  as  to  gi\"e  the  test  a 
considerable  prognostic  significance. 

Tluaiiatoinii  al()l)servationssuggestthatinagood  many  instances 
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the  terminal  event  which  was  almost  invariably  uraemia,  was  ushered 
in  by  acute  renal  changes  which  did  not  manifest  themselves  by  any 
striking  alterations  in  the  urine.  In  many  of  these  instances,  a  few 
days  before  death  or  at  the  onset  of  uraemia,  the  'phthalein  was 
excreted  in  but  a  trace.  It  is  not  impossible,  however,  that  a  month 
previously  the  percentage  might  have  been  considerably  higher — 
20  per  cent,  or  even  more.  Nevertheless,  we  are  considerably 
impressed  with  the  consistency  with  which  a  low  'phthalein  outjjut 
is  found  in  chronic  nephritis  of  any  essential  degree,  and  we  feel 
that  in  the  absence  of  chronic  passive  congestion  the  phthalein  test 
gives  us  important  diagnostic  and  prognostic  help. 

Chroxic  Nephritis  of  Moderate  Extext.  There  were  G  cases 
of  chronic  nephritis  of  moderate  extent.  Of  these  o  (Cases  4,  1.'^,  17, 
20,  and  XIV)  were  associated  with  a  high  degree  of  chronic  passive 
congestion  due  to  cardiac  failure.  The  other  (Case  13)  was  an 
instance  of  tuberculous  polyserositis  with  a  considera})le  degree  of 
cardiac  insufficiency. 

The  renal  changes  in  these  patients  were  not  extensive,  a  few 
glomerulo-capsular  adhesions,  but  little  scarring,  some  exudate  with 
red  blood  corpuscles  in  the  glomerular  spaces.  The  kidneys  showed 
little  gross  deformity.  In  Case  XIV,  an  instance  of  verrucose  endo- 
carditis, the  changes  were  however,  more  marked  and  acute  than  in 
the  others. 

The  urine  in  all  instances  was  scanty,  the  specific  gravity,  how- 
ever, tended  to  be  rather  below  normal,  excepting  in  Case  XIV, 
where  it  ranged  from  1020  to  102(5.  The  albumin  varied  from  a 
trace  to  a  considerable  amount.  In  Case  17,  an  instance  of  dilated 
heart  with  grave  passive  congestion  and  acute  endocarditis,  the 
albumin  at  the  end  was  0.9  per  cent. 

The  'phthalein  output  in  two  hours,  as  shown  by  Table  II,  varied 
from  16  to  42  per  cent. 

Table  II. — Chronic  Nephritis  of  Moderate  Extent. 

FercentaKC  cf 
Xo  of  cases.  Period  before  death.  'pl'thalein  in  two  hours. 

4 9     days 39.5  per  cent. 

13 7    months 22.0  per  cent.   (3  hours) 

13 5^  months 32.0  per  cent. 

17 .32    days 23.0  per  cent. 

20 12    days 42.0  per  cent.   (3  hours) 

IX 18    months 36.0  per  cent. 

XIV 1     day 16.0  per  cent. 

The  test  was  made  within  a  week  of  death  in  but  one  instance 
when,  on  the  day  before  death,  it  was  10  per  cent. 

The  test  was  made  between  one  and  two  weeks  before  death  in  2 
instances,  when  it  was  respectively  39.5  and  42  per  cent,  in  three 
hours. 

In  Case  13,  an  instance  of  tubcnulons  jjolyxcrositis  with  cardiac 
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failure,  the  output  seven  inontlis  before  death  was  22  per  rent,  in 
three  hours,  and  32  per  cent,  in  two  hours  one  month  and  a  half 
later  when  the  patient  was  in  an  improved  condition. 

The  chlorides  at  the  time  of  the  first  test  were  well  excreted;  the 
lactose  was  excreted  in  twelve  hours;  urea,  O.G  grammes  per  litre; 
catalase,  from  14.2  to  31. 

In  Case  20,  twelve  days  before  death,  the  lactose  was  excreted 
in  eleven  hours;  K.I.  in  sixty-two  hours,  while  the  incoagulable  X. 
was  0.5  per  litre  of  blood. 

In  Case  IX,  eighteen  months  before  death,  with  a  'phthalein  of 
36  per  cent.,  the  lactose  excretion  was  much  delayed  and  the  urea  in 
the  blood  was  0.8  grammes  per  litre. 

The  blood  pressure  in  this  series,  as  will  be  seen  by  the  follow-ing 
table,  was  not  strikingly  high,  owing  possibly  to  the  condition  of  the 
heart. 

Blood  Pressures. 

Case    4 125  to  160 

Case  13 1-40  to  210 

Case  17 190 

Case  20 90  to  110 

Case  IX 110  to  140 

Case  XIV 112  to  130 

On  the  whole,  this  group  represents  older  individuals  than  those 
in  whom  more  advanced  nephritis  was  found,  individuals  whose 
weakened  hearts  have  been  less  able  to  resist  the  hypertension  of  a 
developing  nephritis.  Death,  therefore,  has  occurred  from  circu- 
latory failure  at  an  earlier  period  of  the  renal  disease.  The  analysis 
of  the  ages  of  these  0  patients  shows  that  with  one  exception  they 
were  all  over  40,  the  average  age  amounting  to  47  +  ,  while  the 
average  age  of  the  20  patients  with  advanced  chronic  nephritis  was 
but  38.8,  despite  the  fact  that  one  patient  aged  71  is  included  in 
this  list. 

Cloudy  Swelling.  There  were  five  instances  of  cloudy  swelling 
occurring  during  severe  infections.     The  nature  of  tlie  infection  was: 

Pneumonia  and  gangrene Case     1 

Acute  endocarditis Case     2 

Osteo-myelitis  and  abscess  of  the  knee Case    6 

Syphilis,  bed-sore,  bronchopneumonia  and  gangrene  Case     7 

Miliary  tuberculosis Case  34 

The  microscopical  changes  in  the  kidne\s  were  not  extensive — 
swelling  and  granular  (l(>generation  of  the  epithelium,  engorgement 
of  the  capillaries  with  the  occasional  escape  of  a  few  red  blood 
corpuscles  into  glomerular  space  or  tubules. 

The  i)ercentage  of  'phthalein  ex(Teted  in  two  hours  varied,  as 
may  be  seen  from  Table  III.  from  20  per  cent,  on  the  ilay  of  death 
(Case  2)  to  oO  j)er  cent.  forty-Hxc  days  before  death  (Case  0). 
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T.vnLK  III. —  Cluuily  Swilling. 

No.  of  case.                            Period  heforo  dr.^di.  Perronlaee  o(  'phtlialciii  in  two  hours. 

1 9  days    .                                .  JT.O  per  rent. 

2 (lay  of  deatii        .  2t).0  per  cent. 

6 0  months 37. S  per  cent. 

6 10  days  later  29.7  per  cent. 

6 45  dajs 50.0  per  cent. 

7 20  days 33.0  per  cent.  (5  hours) 

34 9  days  28.0  per  cent. 

The  test  was  made  within  tivo  weeks  before  death  in  three  instances 
(Cases  1,  2,  and  34),  the  'phthalein  excretion  varying  from  20  to  29 
per  cent.  In  Case  2,  in  which  the  output  was  but  20  per  cent,  on  the 
day  of  death,  the  actual  renal  changes  were  not  more  marked  than 
in  the  other  instances  but  there  was  grave  chronic  passive  congestion. 
In  Case  34  the  epithelial  degeneration  was  more  extensive  than  in 
any  other  case  in  this  group  and  the  'phthalein  output  nine  days 
before  death  was  28  per  cent. 

The  test  was  made  at  a  period  frovi  tweiity  days  to  several  months 
before  death  in  2  instances,  the  'phthalein  excretion  varying  from  33 
per  cent,  in  five  hours  to  50  per  cent.  In  the  former  instance,  how- 
ever, the  test  is  of  little  value,  owing  to  the  long  period  of  time  over 
which  it  was  made  and  to  considerable  uncertainty  which  existed  as 
the  proper  saving  of  the  specimens.  The  variations  in  the  records 
of  Case  6  are  interesting.  The  patient  suffering  from  abscess  of  the 
knee  and  osteo-myelitis  was  febrile  at  the  time  of  the  first  two  tests 
(37.8  and  29.7  per  cent.).  At  the  time  of  the  third  test  (50  per  cent.) 
he  was  afebrile  and  in  a  much  better  general  condition. 

In  all  of  the.se  cases  the  urine  was  rather  scanty,  of  normal  or 
high  specific  gravity,  the  albumin  varying  from  a  trace,  with  a  few 
hyaline  and  granular  casts  in  the  sediment,  to  a  large  amount  with 
hyaline,  granular,  epithelial,  and  blood  casts  (Case  2,  acute  endo- 
carditis). Excepting  in  Case  2,  where  there  was  grave  cardiac 
insufficiency,  and  in  Case  34,  acute  miliary  tuberculosis,  anasarca 
was  absent  or  an  unimportant  factor. 

Our  clinical  diagnosis  as  to  the  renal  condition  was  "cloudy  swel- 
ling" in  Cases  1,  6,  and  7;  in  Case  2,  "chronic  nephritis  with  an 
acute  exacerbation;"  while  in  Case  34  a  diagnosis  was  not  recorded 
before  the  result  of  the  necropsy  was  known. 

In  one  instance  not  included  in  this  list  there  was  widespread 
epithelial  necrosis  (Case  5).  This  was  a  case  of  syphilis  of  the 
aorta  with  valvular  insufficiency,  extreme  cardiac  dilatation  and 
chronic  i)assive  congestion.  There  was  a  terminal  peritonitis  and 
colitis.  The  'phthalein  test,  however,  was  made  nearly  a  month 
before  death  and  was  interesting  only  for  its  association  with  chronic 
passive  congestion,  in  which  group  the  case  is  classified. 

As  we  consider  these  figures  then  it  is  clear  that  a  terminal  cloudy 
swelling  may  be  associated  with  considerable  diminution  in  the 
'phthalein  output. 
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Severe  Acute  Nephritis.  There  was  one  instance  (Case  10)  of 
s-^vere  acute  nephritis,  a  man  of  forty-eight,  with  ulcerative  endo- 
carditis and  general  septicpemia  with  a  pneunio-streptococcus; 
anaemia;  purpura;  puhuonary,  splenic,  and  renal  infarcts;  terminal 
broncho-pneumonia,  pleurisy;  and  death  in  coma.  The  blood 
pressure  was  185. 

The  kidneys  were  large;  the  cortex  swollen;  the  parenchyma  pale. 
Microscopically  there  was  evidence  of  a  grave  acute  nephritis  with 
much  oedema,  catarrhal  and  exudative  glomerulitis,  and  extensive 
epithelial  degeneration. 

The  'phthalein  excretion  four  days  before  death  was  but  a  trace 
in  four  hours  and  the  urea  in  the  blood  was  1.2  grammes  per  litre. 

Amyloid  Kidxey'.  There  was  one  instance  of  pure  amyloidosis,  a 
woman  of  thirty-three  with  an  old  syphilis,  complaining  of  dyspnoea 
on  exertion  for  five  months  and  swelling  of  the  extremities  for  a 
month.  She  was  very  anaemic.  The  blood  [jressnre  was  rather  low, 
ranging  from  92  to  124. 

The  urine  was  very  scanty,  showing  from  0.4  to  1  per  cent,  of 
albumin  and  a  specific  gravity  of  from  1012  to  1015,  with  occasional 
hyaline  casts.  Two  days  before  death  the  patient  became  stuporous 
and  comatose. 

Ten  days  before  death  the  excretion  of  'phthalein  in  two  hours  was 
but  1.2  per  cent.;  two  days  before  death  but  a  trace  was  observed. 

The  kidneys  at  autopsy  showed  characteristic  amyloid  disease 
with  extensive  glomerular  change  and  slight  interstitial  fibrosis. 

Hyperxephroma.  In  Case  30  a  large  irregular  tumor  was  pal- 
pable in  the  right  renal  region.  The  ureters  were  catheterized,  and 
from  the  right  side  no  'phthalein  was  obtained;  from  the  left,  17  per 
cent,  was  excreted  in  fifteen  minutes.  The  left  kidney  was  found 
to  be  hypertrophied;  the  right  was  almost  entirely  destroyed,  con- 
sisting largely  of  neoplastic  tissue. 

Chronic  Passive  Congestion.  There  were  20  instances  in  which 
the  kidneys  anatomically  showed  changes  suggesting  only  chronic 
passive  congestion.  Clinically  these  were  all  cases  of  cardiac  dilata- 
tion and  insufficiency. 

The  main  lesion  in  each  of  these  cases  was: 

Fibrous  myocarditis 8  cases  (Cases  9,  12.  16,  22,  32,  36,  V,  Vlll) 

Syphilis  of  the  aorta 7  cases  (Cases  5,  10,  14,  25,  26,  37,  VII) 

General  arterio-sderosis                      .2  cases  (Cases  19,  35) 
Emphysema  and  pulmonary  indura- 
tion     2  cases  (Cases  XI,  XII) 

Adherent  pericardium       ....      1  case     (Case  XIII) 

As  may  be  seen  by  Table  I\',  the  excretion  of  'phthalein  in  two 
hours  varied  \ery  greatly  according  to  the  degree  of  cariiiac  com- 
pensation, ranging  from  a  trace  to  71  ])er  cent. 
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Table  IV. — Chronic  Passive  Congestion. 

No.  ol  case.                        Period  before  death.  Percentage  of  'phthalein  in  two  hours. 

5 29  daj's 28.2  per  cent. 

9 6  months 25.6  per  cent. 

9 68  days 58.6  per  cent. 

9 10  days 59.0  per  cent. 

10 13  days .30.5  per  cent. 

10 3  days 25.4  per  cent. 

12  (active  diuresis)     4  months 72.0  per  cent.   (3hrs.  50m.) 

14 20  weeks 37.0  per  cent. 

14 12  weeks 22.0  per  cent. 

16 40  days 48.0  per  cent.  (3  hours) 

19 93  days 50.0  per  cent. 

22 14  days 31.0  per  cent. 

25 11  weeks 71.0  per  cent. 

25 3  days 55.0  per  cent. 

26 4  months 24.0  per  cent. 

26 7  days  later  63 . 0  per  cent. 

32 38  days 48.0  per  cent. 

35 3  days 28.3  per  cent. 

36 35  days trace 

36 29  days 38.0  per  cent. 

36 1  day trace 

37 5  days 69.0  per  cent.  (25  hours) 

V 1  day 16.1  per  cent. 

VII 6  months 16.0  per  cent. 

VII 1  week  later      .                   .36.0  per  cent. 

VII 1  week  later      .             .      .45.0  per  cent. 

VIII 1  year 50.0  per  cent. 

VIII 8 J  months 39.0  per  cent. 

VIII 12  days 54.0  per  cent. 

XI 3  days 45.0  per  cent. 

XII 3  months 49.0  per  cent. 

XIII 2  months 61.0  per  cent. 

In  nine  cases  the  percentage  of  'phthalein  excreted  in  two  hours 
was  under  30  per  cent.  (Cases  5,  9,  10,  14,  26,  35,  3(i,  V,  VII).  In  all 
of  these  instances  there  was  grave  cardiac  decompensation.  The 
nature  of  the  change  was  as  follows:  In  4  cases  (5,  10,  14,  .2(3) 
syphilis  of  the  aorta  with  aortic  insufficiency  and  its  sequels. 

In  4  cases  (9,  35,  36,  VII)  fibrous  myocarditis  with  dilatation. 

In  1  case  (V)  a  fibrous  myocarditis  associated  with  chronic  endo- 
carditis and  mitral  insufficiency. 

Cases  9,  26, 3(),  and  VII  are  especially  interesting  as  showing  what 
remarkable  variations  may  occur  in  one  individual  under  varying 
circumstances.  Thus  in  Case  9.  a  colored  woman  with  great  car- 
diac dilatation,  the  output  during  a  period  of  decompen.sation  six 
months  before  death  was  25. <i  per  cent.  Under  rest  and  diuretics 
there  was  great  improvement,  and  death  came  on  suddenly  while  the 
patient  was  apparently  in  fair  condition.  Twice  later,  when  com- 
pensation was  reasonably  good,  sixty-eight  and  ten  days  before  death 
respectively,  the  'phthalein  output  was  r)S.{^  and  59  per  cent. 

In  Case  26,  a  colored  man  with  syphilitic  aortitis  and  aortic  insuf- 
fiency,  the  'phthalein,  during  a  period  of  decompensation,  was 
24  per  cent,;  a  week  later  in  compensation  it  was  63  per  cent. 
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In  Case  36,  a  colored  man  with  fibrous  myocarditis  and  chronic 
mitral  disease  while  in  a  condition  of  grave  decompensation  five  weeks 
before  his  death,  at  a  time  when  the  urine  was  very  scanty  and 
showed  a  trace  of  albumin  and  hyaline  and  granular  casts,  the 
'phthalein  output  was  but  a  trace.  A  week  later  the  patient  was 
much  better  and,  although  he  was  still  oedematous,  the  output  of 
urine  was  above  the  intake.  The  'phthalein  excretion  was  38  per 
cent.  One  day  before  death  when  the  urine  again  was  very  scanty 
the  output  of  'phthalein  was  but  a  trace. 

In  Case  VII,  a  man  of  01  with  myocarditis  and  dilated  heart, 
the  output  of  'phthalein  six  months  before  death  during  a  period  of 
decompensation  was  16  per  cent.  A  week  later,  when  he  was 
improving,  it  was  36  per  cent.     Yet  a  week  later  it  was  48  per  cent. 

The  urine  in  these  instances  of  chronic  passive  congestion  was 
scanty,  the  specific  gravity  normal  or  increased.  There  was  a  trace 
of  albumin  and  a  few  casts,  excepting  in  Case  10,  where  toward  the 
end,  in  association  with  a  terminal  infection,  there  was  from  0.6  to 
0.7  per  cent,  of  albumin  and  numerous  hyaline,  granular,  and  epi- 
thelial casts.  Anatomically,  in  this  instance,  there  was  extensive 
acute  epithelial  necrosis,  but  no  'phthalein  test  was  made  at  the 
periods  when  this  must  have  occurred. 

The  blood  pressure  in  these  patients,  most  of  whom  showed  cardiac 
hypertrophy  as  well  as  dilatation,  may  be  seen  in  the  accompanying 
table. 


Blood 

Pre-ssures. 

Case    5 

160  to  187 

Case    9 

170  to  210 

Case  10    .      .      .      .    • 

135 

Case  12 

100  to  122 

Case  14 

120  to  130 

Case  16 

82  to  124 

Case  19    .      .      . 

200 

Case  22    .      .            . 

175  to  210 

Case  25    . 

95  to  124 

Case  26 

120  to  160 

Case  32 

ISO  to  182 

Case  .35 

202  to  242 

Case  .36 

130  to  175 

Case  37 150  to  175 

Case  V 112  to  150 

Case  VII.                                                                                                135  10  1.50 

Case  VI 1 1                                                                                           125  to  190 

Case  XI.                                                                                         135 

Case  XII.                                                                                                no 

Case  XIII. 

100  to  115 

The  figures  for  (»ur  inst.uuvs  of  chronic  i)assi\o  congestion  show 
then,  in  general,  ;i  moderate  (liminntion  in  tlit>  amount  of  '|)hthaloin 
excreted  in  two  hours,  ;i  diminution  which,  in  some  cases,  may  be 
extreme,  iiin^)initing  almost  to  complete  suppression.  Tliis  is  wholly 
in  accord  with  the  exi)eriments  of  Rowntree  and  Fitz. 
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In  !)  cases  (14.  IC.  19,  22,  25.  2(3,  Vll,  VIU,  XI)  other  tests  of 
xenal  function  were  carried  out,  as  may  be  seen  in  the  following 
table. 


Table  V 

. — Showing 

Various  Tests  of  Renal  Function  in  Cases  of  Chronic  Passive 

ConRestion. 

Xo. 

of 

cases. 

'phthalein  ex- 
cretion      in 
two  hours. 

KI. 

Lactose. 

Chlorides. 

Grammes  of  in- 
coagulable 
N.  per  litre 
of  blood. 

Grammes 
of    urea 
per  litre 
of  blood. 

14 

37 

per  cent. 

68  hours. 

9  hours. 

Retained 

0.49 

16 

48 

per  cent. 

72  hours. 

19  hours. 

19 

50 

per  cent. 

56  hours. 

10  hours. 

Retained 

0.21 

19 

A  week  later, 
improved : 
polyurea. 

Good 
excretion 

22 

35 

per  cent. 

()2  hours. 

10  hours. 

0.4 

22 

3  days  later. 

0.36 

25 

71 

per  cent. 

80  hours. 

9  hours. 

Retained 

0.192 

25 

55 

per  cent. 

12+  hours. 

0.47 

26 

24 

per  cent. 

48  hours. 

Trace  only  in 
1  hour. 

0..33 

26 

63 

per  cent. 

4  hours  (nor- 
mal amount) 

VII 

16 

per  cent. 

Poor 
excretion 

VIII 

54 

per  cent. 

48    hours. 

50    per    cent, 
in  3  hours. 

Good 
excretion 

VIII 

Later 

Trace  only  in 
5  hours. 

Good 
excretion 

0.5 

XIII  61 

per  cent. 

Trace  only  in 

0.4 

4  hours. 

These  tests  show  the  variability  of  the  results  with  iodide  of 
potassium,  on  which  we  have  learned  to  place  little  reliance.  The 
lactose  excretion  is  profoundly  modified  in  chronic  passive  conges- 
tion. A  striking  example  of  this  is  to  be  seen  in  Case  XIII,  where 
the  lactose  is  almost  suppressed  while  the  'phthalein  excretion  is 
fairly  good. 

Although  the  incoagulable  X.  or  urea  was  estimated  nine  times  in 
7  cases,  and  during  periods  of  grave  decompensation  where  the 
'phthalein  excretion  was  as  low  as  24  per  cent.,  in  no  instance  was 
the  urea  above  0.5  nor  the  incoagulable  X.  above  0.49  per  litre. 

It  is  clear  then  that  chronic  passive  congestion  alone  may  result 
in  a  very  marked  reduction  in  the  'jihthalein  output  in  the  first  two 
hours,  a  reduction  wJiich  in  extreme  instances  may  amount  almost  to 
suppression.  With  the  return  of  compensation,  however,  the  excre- 
tion of  phthalein  rapidly  regains  the  normal  precentage. 

The  incoagulable  X'.  in  the  blood  has  not  been  liigh  in  any  of  our 
cases  even  at  times  when  the  elimination  of  'phthalein  has  been  con- 
sideral)ly  interfered  with. 

SiM.M.vKY  .VXD  ( 'oxcLisKjN.s.  These  obserations  show,  in  sexere 
chronic  nephritis,  a  uniformly  low  'phthalein  out|)ut  which,  as  a 
rule,  in  those  instances  not  interrupted  by  an  acute  terminal  process, 
decreases  steadily  up  to  the  onset  of  uraemia,  and  is  nearly  or  wholly 
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suppressed  from  a  day  or  two  to  a  month  before  death.  Acute 
terminal  processes  which  may  be  unsuspected  clinically,  are  common, 
and  here  a  sudden  diminution  in  the  elimination  of  'phthalein  may 
come  on  in  cases  where  the  percentage  previously  excreted  is  not  so 
low  as  to  appear  menacing. 

In  not  a  single  instance,  and  indeed  not  once  in  all  the  studies  of 
the  last  five  years,  have  we  met  with  a  case  of  severe  chronic 
nephritis^   with  a  good  'phthalein  elimination. 

Chronic  passive  congestion  (cardiac  disease)  results  often  in  a 
considerable  reduction  in  the  two  hours'  elimination  of  'phthalein. 
The  results  are  very  variable  in  individual  cases.  In  marked  decom- 
pensation the  'phthalein  output  may  be  reduced  to  but  a  trace  in 
two  hours;  but  the  excretion  is,  as  a  rule,  rapidly  restored  with  the 
reestablishment  of  circulatory  compensation. 

These  obserations  are  in  agreement  with  the  experimental  studies 
of  Rowntree  and  Fitz. 

In  the  few  instances  of  chronic  nephritis  of  moderate  extent 
which  are  included  among  our  cases  the  excretion  of  'phthalein  was 
uniformly  considerably  reduced.  All  of  these  cases,  however,  were 
associated  with  chronic  passive  congestion  of  considerable  extent, 
but  the  percentage  of  'phthalein  was  lower  than  might  have  been 
expected  with  an  uncomplicated  passive  congestion. 

In  one  instance  of  acute  nephritis  and  in  one  instance  of  pure 
amyloid  disease  the  'phthalein  excretion  was  greatly  reduced. 

The  cloudy  swelling  observed  in  acute  infections  was  in  some 
instances,  associated  with  considerable  reduction  in  the  'phthalein 
output. 

These  observations  then  tend  to  support  our  previous  impression 
that  the  phenolsulphonephthalein  test  of  Rowntree  and  Geraghty  is  a 
procedure  of  considerable  diagnostic  and  prognostic  value,  especially 
in  the  study  of  chronic  nephritis. 

REFERENCES. 

Austin  (J.  H.)  and  Eisenbrey  (A.  B.).  Experimental  Aevite  Nephritis:  The 
Elimination  of  Nitrogen  and  Chlorides  as  Compared  with  that  of  Phenolsulphone- 
phthalein.    Jour.  Exper.  Med.,  New  York,  1911,  xiv,  36()-376. 

Baetjer  (W.  A.).  Superpcrmeability  in  Nephritis.  Arch.  Int.  Med.,  1913,  xi. 
593-600. 

Bchrenroth  (E.)  and  Frank  (L.).  Klinisch(>  imd  oxperimentelle  UntersuchunRon 
iiber  die  Funktion  der  Niere  mit  Hilfo  dcr  Plicnolsulphonophtlialoinproln".  Ztschr. 
f.  exp.  Pathol,  u.  Therap.,   1913,  xiii,  72^83. 

'  As  has  been  i)ointcd  out  by  Pepper  and  Austin  and  Baetjer  there  is  a  stage  or 
form  of  nephritis  in  which  the  excretion  of  'phthalein  is  not  interfered  with.  These 
instances  are  more  or  less  characteristic  in  their  clinical  manifestations  and  are  often 
roiiKhly  classed  as  "chronic  parenchymatous  nephritis."  Their  most  striking  clinical 
features  are  the  elective  impermeability  of  the  kidney  to  salt  and  the  resulting  ten- 
dency to  hydrops.  With  regard  to  most  other  tests  of  function  the  kidneys  appear 
to  react  normally,  and  beyond  the  dropsy  there  are  sometimes  few  disturbing  symp- 
toms. Tiiese  are  presumai)ly  ca.-ie.s  with  little  glomerular  involvement.  No  such 
instance  has  come  to  necropsy  in  this  clinic. 


THAYER,    SXOWDKX:    IMIKNOI.SULI'IlONErHTIIALEIX    TEST       795 

Bonn  (H.  K.j.  Phenolsulphonephthalein  as  Determinate  of  Kidney  Function. 
Jour.  Indiana  Med.  Assoc,  1913,  vi.  154-161. 

Boyd  (M.  L.).  Phenolsulphonephthalein  and  Functional  Tests  of  the  Kidnej-s. 
Jour.  Amer.  Med.  Assoc..  Chicago,  1912,  Iviii,  620-625. 

Brandeis.  Passage  de  la  ph6nolphthalein  dans  les  urines.  Bull,  ct  in6m.  Soc. 
de  m^d.  et  chir.  de  Bordeaux  (1911),  1912,  426-428. 

Cooke  (C.  O.).  The  Estimation  of  the  Functional  Activity  of  the  Kidney  by 
Means  of  Phenolsulphonephthalein.     Providence  Med.  Jour.,  1912,  xiii,  118-128. 

Dietsch  (Carl).  Zur  funktionellen  Xiercndiagnostik  mittels  Phenolsulphonephtha- 
lein.    Zeitschr.  f.  cxp.  Pathol,  u.  Therap.,  1913,  xiv,  512-526. 

Eisenbrey  (A.  B.).  A  Study  of  the  Elimination  of  Phenolsulphonephthalein  in 
Various  Experimental  Lesions  of  the  Kidney.  Jour.  Exper.  Med.,  New  York,  1911, 
xiv,  462-475. 

Erne  (F.).  Funktionelle  Nierenpriifung  mittels  Phenolsulphophthalein  nach 
Rowntree  und  Geraghty.     Mi'mch.  mcd.  Woch.,  1913.  Ix,  510-512. 

Fishbein  (M.).  Functional  Test  (Phenolsulphonephthalein)  of  the  Kidney  in 
Scarlet  Fever.     Jour.  Amer.  Med.  Assoc,  Chicago,  1913,  Ixi,  1368-1370. 

Fitz  (R.)  and  Rowntree  (L.  G.).  The  Effect  of  Temporary  Occlusion  of  Renal 
Circulation  on  Renal  Function.     Arch.  Int.  Med.,  1913,  xii,  24-36. 

Foster  (N.  B.).  Functional  Tests  of  the  Kidney  in  Uremia.  Arch.  Int.  Med., 
1913,  xiii,  452-455. 

Fromme  (F.)  and  Rubner  (C).  Ueber  die  Bedeutung  der  Phenolsulphoneph- 
thaleinprobe  zur  Priifung  der  Funktion  der  Nieren.  Berl.  klin.  Woch.,  1912,  xlix, 
1889-1891. 

Goldsborough  (F.  C.)  and  Ainley  (F.  C).  The  Renal  Activity  in  Pregnant  and 
Puerperal  Women  as  Revealed  by  the  Phenolsulphonephthalein  Test.  Jour.  Amer. 
Med.  Assoc,  Chicago,  1910,  Iv,  2058-2060. 

Goodman  (C).  Phenolsulphonephthalein  in  Estimating  the  Functional  Activity 
of  the  Kidneys.     Jour.  Amer.  Med.  Assoc,  Chicago,  1913,  Ixi,  184-189. 

Kej-es  (E.  L.)  and  Stevens  (A.  R.).  Intravenous  Administration  of  Phenol- 
sulphonephthalein for  Ureter  Catheter  Study  of  the  Renal  Function.  X'ew  Y'ork 
Med.  Jour,  (etc),  1912,  xcv,  1134-1136. 

Lance  (M.).  L'examen  de  la  permeabilite  renale  par  la  phenolsulfonephthal6ine. 
Gaz.  d.  hop.  Paris,  1912,  Ixxxv,  32-.35. 

Lohnstein  (H.).  L^eber  die  Leistungsfaigkeit  der  Phenolsulphonephthaleinprobe 
zur  Bestimmung  der  Nierenfunktion.  Auf  Grund  fremder  und  eigener  Untersuch- 
ungen.     Allg.  med.  Centr.   Ztg.,   1913,  Ixxxii,  591-593. 

Mouriquand  (G.).  L'epreuve  de  la  phenolsulfonephtaleine.  Lyon  m6d.,  1913, 
cxxi,  297-301. 

Pepper  (O.  H.  P.)  and  Austin  (J.  H.).  Some  Interesting  Results  with  the  Phenol- 
sulphonephthalein Test.     Amer.  Jour.  Med.  Sci.,  Philadelphia,  1913,  cxlv,  254-258. 

Roth  (M.).  Ueber  einige  wichtige  Fehlerquellen  bei  der  Phenolsulphonephtha- 
leinprobe zur  Priifung  der  Nierenfunktion.     Berl.  klin.  Woch.,  1913,  1,  1609-1611. 

Rowntree  (L.  G.)  and  Geraghty  (T.  J.).  An  Experimental  and  Clinical  Study 
of  the  Functional  Activity  of  the  Kidneys  by  Means  of  Phenolsulphonephthalein. 
Jour.  Pharmacol,  and  Exper.  Therap.,  Baltimore,  1910,  ii,  579-661. 

Rowntree  (L.  G.)  and  Geraghty  (T.  J.).  The  'phthalcin  Test;  an  Experimental 
and  Clinical  Study  of  Phenolsulphonephthalein  in  Relation  to  Renal  Function  in 
Health  and  Disease.    Arch.  Int.  Med.,  1912,  ix,  284-388. 

Rowntree  (L.  G.)  and  Fitz  (R.).  Studies  of  Renal  Function  in  Renal,  Cardiorenal, 
and  Cardiac  Diseases.     Arch.  Int.  Med.,  1913,  xi,  258-287. 

Sanford  (H.  L.).  Clinical  Study  of  Elimination  of  Phenolsulphonephthalein  by 
Kidneys,  with  Report  of  One  Hundred  and  Fifty  Cases.,  Cleveland  Med.  Jour., 
1912,  xi,  763-791. 

Sehrt  (E.).  Die  Phenolsulfophtalein  Methode  zur  Bestimmung  der  Nieren- 
funktion.    Zentralbl.  f.  Chir.,  Leipzig.  1912,  xxxix,  1121-1124. 


790        WILSON,    MC  DOWELL:    GASTRIC   ULCER   AND   CARCINOMA 


A  FURTHER  REPORT  OF  THE  PATHOLOGIC  EVmENCE  OF 

THE  RELATIONSHIP  OF  GASTRIC  ULCER  AND 

GASTRIC   CARCINOMA. 

By  Louis  B.  Wilson,  M.D., 

AND 

Ivan  E.  McDowell,  M.D., 

OF    THE    MAYO    CLINIC,    ROCHESTER,    MINNESOTA. 

Introduction.  The  following  report  is  a  continuation  of  a 
study  of  gastric  ulcers  and  cancers  first  presented  to  this  society  in 
1909.1 

Between  January  1,  1905,  and  January  1,  1914,  tissues  were 
received  for  examination  in  the  laboratories  of  the  ]\Iayo  Clinic 
from  870  gastric  and  duodenal  cases.-  From  705  of  these  cases  the 
tissue  included  the  site  of  the  primary  lesion.  Of  these,  260  were 
simple  chronic  ulcers  without  histologic  evidence  of  cancer.  Most 
of  these  ulcers  have  recently  been  critically  examined  by  IMacCarty.^ 
Therefore  the  gross  material  and  sections  from  only  a  small  number 
of  the  ulcers  have  been  examined  by  us  for  comparison  with  those 
from  the  cancer  cases..  The  present  review  has  been  largely  con- 
fined to  the  study  of  the  gross  and  microscopic  tissues  from  the  445 
gastric  carcinomas  received  in  the  laboratory  during  the  nine  years 
above  mentioned.  Of  these,  399  specimens  were  resected  by  the 
surgeon  and  46  were  removed  at  autopsy  from  cases  on  most  of 
whom  an  exploratory  or  palliative  operation  had  been  done. 

Data.  The  data  for  the  following  report  is  based  on  (a)  the 
primary  ])athologic  diagnoses  made  from  the  examination  of  the 
specimen  immediately  after  its  removal,  in  almost  all  instances, 
either  by  one  of  us  (Wilson)  or. by  MacCarty.  This  examination 
iiichuh'd  in  all  cases  of  at  all  doubtful  character  a  microscopic  exami- 
nation of  frozen  sections.  (6)  The  review  of  all  photographs  of  the 
entire  specimens  and  of  microscopic  sections  taken  at  the  time  of 
the  primary  pathologic  diagnosis,  (c)  The  review  of  all  sections  of 
hxed  tissues  jjreviously  prepared  from  the  cases,  (d)  From  many 
cases  the  study  of  serial  paraffin  sections  recently  prepared  and 


'  Wilson  and  MacCarty,  Amer.  Jour.  Med.  Sci.,  December,  1900,  pp.  846-852. 

'  During  the  progress  of  this  study  a  portion  of  the  data  with  a  slightly  diflferont 
and  less  accurate  tentative  grouping  was  presented  before  the  St.  .Joseph  County 
Medical  Society,  South  Bend,  Indiana,  and  later  publisheci  in  (he  Collected  Papers 
from  the  Mnyo  Clinic.    191.3. 

'  Arch.  Int.  Med.,  1914,  vol.  xiii,  pp.  208-222. 
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sek'cteJ  to  iiichulo,  wliorever  possible,  a  section  througli  the  honk-r 
and  base  of  the  uk^erating  lesion,  (e)  A  study  of  the  rlinieal  data 
as  regards  length  of  period  of  previous  symptoms  and  as  regards 
subsequent  history.  This  data  has  been  kindly  supplied  by  Drs. 
Graham  and  Eusterman. 

Classification  of  Cases.  All  cases  in  which  there  was  sug- 
gestive or  positive  evidence  of  cancer  have  been  placed  in  four 
groups,  as  follows: 

1(?).  Ulcer  with  cancer  questionable. 

1.  Ulcer  with  beginning  cancer. 

2.  Ulcer  with  advanced  cancer. 

3.  Cancer  throughout  the  lesion. 

Group  1(?). — Group  1(?)  consists  of  those  cases  in  which  a  most 
painstaking  study  of  the  sections  gave  evidence  which  was  only  sug- 
gestive of  early  cancer.  The  interpretation  of  the  histologic  pic- 
tures would,  no  doubt,  vary  with  difierent  observers.     In  general,  it 


Fig.  1. — Case  I.     5-diamcter  magnification  of  section  from  border  of  ulcer. 


may  be  said  that  the  su.spicion  of  cancer  rests  upon  profuse  aberrant 
proliferation  of  the  gastric  epithelium  and,  in  some  instances,  on  sug- 
gestions of  infiltration  of  individual  cells  or  groups  of  cells  into 
the  surrounding  tissue.     ^Yhere  infiltration  can  be  accurately  deter- 
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mined  there  should  be  no  question  about  the  presence  of  cancer. 
Where  it  is  doubtful,  we  must  express  that  doubt.  Among  the  cases 
in  this  grou])  is  the  following: 

Case  I. — 86829.  S.  H.  F.,  female,  aged  forty-one  years.  His- 
tory of  chronic  gastric  ulcer  seven  years;  more  severe  for  last  six 
months.  Wide  excision  of  supposed  gastric  ulcer  July  7,  1913. 
Pathologic  diagnosis,  gastric  ulcer.  In  fair  condition  six  and  one-half 
months  after  operation.     (See  Figs.  1  to  3.) 

The  significance  of  such  cases  from  the  clinical  standpoint  lies  in 
the  fact  that  of  the  nineteen  in  our  series  three  patients  have  sub- 
sequently died  of  gastric  cancer.  In  all  of  these,  practically  all 
of  the  small  gastric  ulcer,  was  examined  microscopically  and  no  evi- 
dence beyond  such  as  that  seen  in  the  above  case  was  found. 

The  first  of  these  patients,  Case  II-5957P,  P.  J.  ]\I.,  was  a  male, 
aged  fifty-eight  years,  who  for  six  years  had  had  symptoms  of  chronic 
gastric  ulcer.  On  December  3,  1906,  a  portion  of  the  stomach  was 
removed  for  a  supposed  gastric  ulcer.  Pathologic  diagnosis  was 
doubtful  cancer  on  ulcer.  Patient  lived  three  years  and  one  month 
after  operation,  dying  of  recurring  gastric  carcinoma. 

The  second  patient,  Case  III-A10131,  S.  J.,  was  a  male,  aged 
sixty-three  years,  giving  a  history  of  chronic  gastric  ulcer  covering  a 
period  of  two  years.  May  30,  1908,  a  partial  gastrectomy  with 
excision  of  a  perforating  gastric  ulcer  was  done.  Patient  died  of 
recurring  gastric  carcinoma  twelve  months  later. 

The  third  patient,  Case  IV-15038,  T.  G.,  was  a  male,  aged  fifty- 
nine  years,  who  had  had  symptoms  of  chronic  gastric  ulcer  ten  years. 
September  24,  1908,  there  was  a  partial  resection  of  the  lesser  curva- 
ture of  the  stomach  for  chronic  gastric  ulcer.  Primary  pathologic 
diagnosis  of  the  tissue  removed  was  ulcer.  Patient  returned  two  and 
one-half  years  later  with  an  inoperable  carcinoma  of  the  stomach, 
from  which  he  died  two  years  and  nine  months  after  his  first 
operation. 

Group  1. — In  Group  1  are  placed  those  cases  in  which  the  epi- 
thelium is  not  only  aberrantly  proliferating  but  also  undoubtedly 
infiltrating  the  surrounding  tissues  and  yet  in  which,  on  the  other 
hand,  the  base  of  the  ulcer  is  free  of  carcinomatous  tissue  and  gives 
no  evidence  of  ever  having  contained  such.  The  following  cases 
will  serve  to  illustrate  this  group: 

Case  V. — 28092.  W.  F.  S.,  male,  aged  fifty-seven  years. 
History  of  chronic  gastric  ulcer  for  three  years;  carcinoma,  one  and 
one-half  months.  Resection  three-fifths  of  stomach  June  3,  1910. 
Pathologic  diagnosis,  early  cancer  on  ulcer,  glands  not  involved. 
Dead  in  thirty-six  months  after  operation  of  recurring  gastric 
carcinoma.     (Sec  Figs.  4  to  6.) 
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Fig.  2. — Case  I.     50-diameter  magnification  of  area  marked  B  in  Fig.  1. 


Fig.  .3. — Case  I.      150-diamoter  maKiiifuation  of  area  selootcd  from  Fig. 
markedly  proliferating  epithelium  with  doubtful  infiltration. 


showing 
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Fig.  4. — Case  V.      5-diameter  magnification  of  section  from  border  of  ulcer. 


Fiu.  6. — Case  \'.     dU-ili:imetcr  iiia^nifieatioii  tu  m  .i  ihuki  u  />'  in  Fiy:.  4. 
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Fig.  6. — Case  V.  300-diarneter  magnification  of  border  area  shown  in  Fig.  5. 
Note  the  two  groups  of  cells,  the  cancerous  nature  of  which  is  typical  though  their 
infiltration  is  not  plain. 


Fig.  7. — Case  \I.     0-dianietcr  magnification  of  oertion  across  ulcer. 
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Case  VI. — 53784.  H.  M.  S.,  male,  aged  forty-five  years. 
History  of  chronic  gastric  ulcer  for  nineteen  years.  Gastric  car- 
cinoma for  three  months.  Resection  of  two-thirds  of  stomach  June 
8,  1911.  Primary  i)athologic  diagnosis,  early  cancer  on  ulcer; 
no  involvement  of  glands  resected.  Patient  reported  in  good 
condition  twenty  months  after  operation.    (See  Figs.  7  to  9.) 

Group  2. — ^The  cases  included  in  this  group  are  the  cases  in  which 
the  cancer  has  more  or  less  invaded  the  base  of  the  ulcer,  and  yet 
in  which  a  well-defined  portion  of  the  ulcer  remains  free  of  cancer. 
It  is  concerning  the  cases  in  this  group  about  which  most  discus- 


FiG.  8. — Case  VI.     50-dianieter  magnification  of  point  marked  B  in  Fig.  7. 


sion  has  developed  among  ])athologists.  certain  observers  holding 
that  it  is  impossible  to  distinguish  in  these  cases  between  the  develop- 
ment of  cancer  in  the  base  of  an  ulcer  and  the  erosion  of  cancerous 
tissue  forming  an  ulcer  which  contains  no  evidence  of  epithelium. 
It  seems  to  us,  however,  that  it  is  possible  in  many  instances  to 
dift'erentiate  l>et\veen  the  two  conditions,  and  we  have  placed  in 
this  group  only  those  cases  about  which  we  have  felt  certain  that  the 
condition  was  the  former.  When  a  sharj)  border-line  exists  between 
the  infiltrating  epithelium  and  the  scar  tissue  and  when,  at  the  same 
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Fig.  9. — Case  VI.     600-dianieter  magnification  of  group  of  cells  showing  early 
carcimona  selected  from  area  shown  in  Fig.  8. 


Fig.  10. — Case  \II.     5-diametcr  magnification  of  section  through  h<»r<l<r  to 
base  of  ulcerated  portion. 
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time,  the  cancer  tissue  lies  in  an  antomic  plane  external  to  the  scar 
tissue,  it  would  appear  that  the  evidence  is  preponderatingly  in  favor 
of  the  supposition  that  the  scar  tissue  existed  before  the  develop- 
ment of  the  cancer  and  consists  of  the  remains  of  the  base  of  a  pre- 
existing gastric  ulcer.  The  following  cases  will  serve  to  illustrate 
this  group : 

Case  YII. — 59396.  J.  D.  H.,  male,  aged  sixty-five  years.  His- 
tory of  chronic  gastric  ulcer  for  twenty-five  3'ears;  of  gastric  car- 
cinoma eleven  months.  Resection  of  portion  of  stomach  October 
3,  1911.  Pathologic  diagnosis,  cancer  on  ulcer;  three  glands  on 
lesser  curvature  involved.  Patient  died  one  month  after  operation. 
(See  Figs.  10  to  12.) 


Fio.  11. — Case  VII.  50-diainctcr  magnification  of  area  marked  B  in  Fig.  10, 
showing  sharp  borderline  which  exists  ))('t\vceii  ulcer  and  carcinoma  in  an  advanced 
case. 


Case  VIII.-  :i;;i:;().  I-:.  \\.,  male,  aged  thirty-nine  years.  His- 
tory of  chntnic  gastric  ulcer  for  many  years;  of  gastric  carcinoma 
one  year.  Partial  gastrectomy  January  2(1,  1910.  Pathologic 
diagnosis,  carcinoma  on  ulcer;  one  gland  in  greater  curvature 
iinoKcd.     (Sec  l-'igs.  \'.\  to  I').) 
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Fi«;.  I'J. — (":is(-  \'II.      l.'JO-dianictcr  magnification  of  oarciMomatDUs   area   in  V'ln    I]. 


Fiu.  Vi. — Case  VIII.     2-<liainetcr  magnification  of  section  tlirough  base  of 

ulcer. 
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Fig.  14. — Case  VIII.     50-diameter  magnification  of  area  marked  B  in  Fifi   I'i, 
showing  sharp  borderline  between  ulcer  and  carcinoma. 


I''l<i.  IT). — Case  \'III.      l.'jO-diMiiicicr  iiKiKiiilicMlinii  of  carcinoniatoiis  border  of 
BcctiiiM  sliowil  ill   Viti.   1  I. 
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Case  IX. — 29584.  W.  (.\,  female,  aged  forty-nine  years. 
History  of  chronic  gastric  ulcer  for  many  years;  gastric  carcinoma 
two  and  a  half  months.  One-half  of  stomach  resected  October  S, 
1909.  Pathologic  diagnosis,  cancer  on  nicer.  Patient  died  of  gastric 
carcinoma  six  months  after  o])erati()n.  Case  shown  to  illustrate 
that  even  in  achanced  gastric  carcinoma  there  may  be  sometimes 
found  areas  in  base  of  ulcer  which  are  free  of  carcinoma  and  give 
no  evidence  of  ever  having  been  invaded.    (See  Figs.  10  to  18.) 


Fig.  16. — Caso  IX.  2-diaraeter  magnification  of  section  through  base  of  ulcer. 
Almost  the  whole  of  this  section,  except  the  area  marked  B,  is  infiltrated  with  car- 
cinoma. 


These  scar-tissue  bands  extend  through  to  the  muscularis.  When 
one  studies  the  structure  of  the  gross  specimen  in  relation  to  the 
microscopic  section,  the  impression  is  very  strong  that  these  cancer- 
free  scar-tissue  areas  are  not  the  result  of  the  destruction  of  the 
epithelium  as  we  know  does  occur  in  scirrhus  cancer  elsewhere,  but 
that  these  masses  of  scar  tissue  have  been  formed  prior  to  the 
development  of  the  infiltrating  epithelium  in  their  neighborhood. 

Case  X. — 69652.  (J.  E.,  male,  aged  forty  years.  History  of 
chronic  gastric  ulcer  for  ten  years;  gastric  carcinoma  one  month. 
One-third  of  pyloric  extremity  of  stomach  resected  July  1,  1912. 
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Fig.  17. — Case  IX. 


.5()-di.Tni<-tor  magnification  of  area  free  from  cancer  shown 
at  R  in  Fifr.  1(1. 


Fiii.  Ih.— Case  IX. 


l()l)-ili^mi.  I.  r  111  I'viitication  of  nrr:\  just  Intcral  to  that 
shown  in  Fig.  17. 
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Pathologic  diagnosis,  carcinoma   on   ulcer.     Patient  in  good  con- 
dition seven  months  after  operation.     (See  Figs.  19  to  21.) 

Group  3.  This  group  contains  those  cases  of  cancer  in  which 
the  evidence  of  previous  ulceration  is  absent  or  incomplete.  In  a 
very  few  instances,  less  than  5  per  cent.,  is  the  evidence  entirely 
absent.  In  almost  every  case  in  the  series  there  is  ulceration,  in 
some  portion  of  which  may  be  found  a  tract  of  scar-tissue  clear  of 
carcinoma,  in  many  instances  penetrating  through  the  muscularis 
and  side  by  side  with  areas  of  cancer  which  lie  in  anatomic  i)lanes 
internal  to  the  scar-tissue.  Such  a  condition  is  seen  in  the  following 
case: 
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Fig.  19. — Case  X.     4-diamctpr  inagnificatioii  of  ser-tion  through  bordiT  and 

base  of  ulcer. 


Case  XL — 27585.  Male,  aged  sixty-three  years.  History  of 
chronic  gastric  ulcer  extending  over  many  years.  History  of  cancer 
extending  over  a  period  of  three  months.  Resection  of  ])yloric 
two-thirds  of  stonuich  September  18,  1909.  I'athologic  diagnosis, 
carcinonui  with  extensive  glandular  involveiit.  P.ttinit  died 
three  months  after  operation.     (See  Figs.  22  to  24.) 

Such  a  case  as  this  has  always  been  interpreted  as  ulcerating 
cancer.  However,  from  the  })reponderan('e  of  cases  in  which  the 
reverse  has  been  true  of  the  order  of  (leveloi)ment,  it  would  ap[)e;ir 
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Fig.  20. — Case  X.     50-diameter  magnification  of  area  marked  B  in  Fig.  19,  show- 
ing line  of  demarcation  between  carcinoma  and  ulcer  in  base. 
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I'li;.  21.   -Case  X.      |.">(l-(li.iiniliT  in:\j:iiilic:itii>n  of  carcinomatous  arc  as  shown  in 

Fi«.  20. 
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Fig.  22. — Case  XI.      f-diamcter  magnification  of  gross  specimen,  showing 
extensive  involvement  of  gastric  wall. 


I 


.^r^,^ 


Jfe?.  'C^'tJ^v 


Fig.  23. — Case  XI.  .jO-diameter  magnification  of  area  in  base  of  ulcerated 
portion  of  stomach.  Shows  that  although  the  cancer  tissue  is  much  scattered  it 
does  not  extend  through  to  the  mucularis  and  that  some  portions  of  the  base  of  the 
ulcer  consist  of  scar  tissue  which  is  cancer-free. 
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Fic.  24. — Case  XI.      l.")i)-dianu'rcr  niajriiificatirtn  of  cancerous  portion  of  tissue. 


I'lu.  23. — Case  XII.     NO.  .">2l).M.      lOO-diunictcr  inagiiification  of  section  from 
I)ai)illninat(>iis  cancer  of  pylorus. 
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questionable  whether  we  have  the  right  to  assume  that  cases  of  this 
kind  are  illustrations  of  ulcerated  cancer.  Indeed,  when  one  con- 
siders the  clinical  evidence  in  relation  to  a  careful  histologic  study 
of  a  large  series  of  operati\'e  cases  of  gastric  cancer,  he  is  led  to  the 
opinion  that,  in  all  probability,  very  few  cases  of  gastric  cancer 
exist  which  have  not  taken  their  origin  at  the  site  of  a  previous 
idcerative  lesion  of  the  mucosa.  It  is  only  in  rare  instances,  not 
more  than  four  or  five  in  our  entire  series,  in  which  there  appears  a 
rapidly  growing  fungating  papillomatous  cancer  of  the  pylorus  in 
which  no  previous  ulcerative  lesion  is  suggested.  It  must  be 
remembered  that,  even  in  these,  a  small  chronic  ulcer  of  the  pylorus 
may  have  been  literally  covered  in  by  the  rapidly  growing  nnicosa. 
Such  a  case  as  this  is  our  Case  XII-52034.     (See  Fig.  25.) 


TaRLK    I. ANALY.SIS    OF    CaSES    IN    WHICH    SPECIMENS    INCLUDED    THE    SiTE 

OF  Gastric  Ulcer  or  Carcinoma.     Cases  Operated  On. 


Total  luimhor     . 

Average  age  at  operation 
Percentage  of  oases  giving 

olironic  history 
Average  number  of  years 

of  ehronic  history 
Pcreentage  of  cases  giving 

severe  recent  history  . 
Average  number  of  months 

of  acute  history 


Group 

Group 

firoup 

Group 

1  (?) 

1 

2 

3 

Jlcer 

Ulcer 

Ulcer  4- 

Ulcer  + 

Ulcer  ? 

+Ca.? 

early  Ctx. 

Adv.  Ca. 

+  canrer. 

170 

19 

63 

147 

170 

(4.8%) 

(15.8%) 

(36.8%) 

(42.6%) 

43 

51 

50 

50.9 

54.7 

(58.0%) 

9.1 
67 . 0% 

2.5 


(8.5%)        (70.7%)        (48.8%) 


9.0 


82.5% 


4.5 


11.1 


89.0% 


5.0 


13. 


90.6% 


6.0 


Table  I  contains  an  analysis  of  the  cases  of  this  series  operated  on. 
In  the  first  column  are  grouped  170  cases  of  gastric  ulcer  which 
are  given  for  purposes  of  comparison.  It  will  be  noted  that  the 
average  age  at  operation  of  these  patient.s  was  forty-three  years, 
while  the  average  age  at  operation  of  the  patients  with  positive 
ulcer  and  questionable  early  or  advanced  cancer  ((iroups  !(?),  1, 
and  2)  was  aproximately  fifty  years.  At  the  same  time  the  average 
age  of  the  170  patients  in  the  tissues  of  whom  there  was  undoubted 
cancer  with  incomplete  evidence  of  previous  ulcer  (Group  3)  was 
04.7  years.  The.se  clinical  data  .so  far  as  they  go,  are  in  harmony 
with  the  pathologic  findings  that  gastric  ulcer  first  develops  and 
cancer  is  implanted  thereon,  and  that,  after  the  latter  disease^  i)r(»- 
ceeds,  it  obliterates  the  evidence  of  previous  ulcer. 

When  one  remembers  the  numerous  instances  of  advanced  gastric 
cancer  which  have  given  no  symptoms  until  within  a  i)eriod  of  a  few- 
weeks  prior  to  death,  he  is  struck  with  the  high  ]>crceiitage  of  cases 
l)etween  70  and  SO  per  cent.  (Groups  U?),  1,  and  2)  which  gave  a 
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history  .suggesting  gastric  ulcer  and  extending  over  a  period  aver- 
aging from  nine  years  in  the  early  cases  to  eleven  years  in  the 
advanced  cases.  Group  .S  shows  that  only  4S.S  per  cent,  of  the 
cases  in  which  prcxious  ulceration  was  (juestionahlc  gave  a  history 
of  long  j)revious  gastric  ulcer,  though  of  the  cases  which  did  give  a 
history  the  average  period  of  symptoms  was  o\'er  thirteen  years. 

Sixty-seven  per  cent,  of  the  cases  of  ulcer  with  questionable  car- 
cinoma gave  histories  suggesting  carcinoma  extending  over  an  aver- 
age period  of  two  and  a  half  months;  82.5  per  cent,  of  the  cases  of 
ulcer  with  early  carcinoma  gave  histories  suggesting  gastric  cancer 
extending  over  an  average  period  of  four  and  a  half  months;  89  per 
cent,  of  the  cases  of  ulcer  with  advanced  carcinoma  (Group  3)  gave 
histories  suggestive  of  cancer  extending  over  an  average  period  of  five 
months;  90.0  per  cent,  of  the  cases  of  cancer  with  questionable  ulcer 
gave  a  history  suggestive  of  cancer  extending  over  an  average  period 
of  six  months.  These  data  are  interesting  in  relation  to  a  study  of 
566  consecutively  operated  and  pathologically  demonstrated  cases  of 
cancer  of  the  stomach  in  our  Clinic  (Smithies^). 

Table  IL — Analysis  of  Cases  in  which  Specimens  Included  the  Site 
OF  Gastric  Ulcer  or  Carcinoma.     Autopsy  Cases. 


Group 

Group 

Group 

Group 

1  (?) 

1 

2 

3 

Ulcer. 

Ulcer 

Ulcer  + 

Ulcer  + 

Ulcer  ? 

+Ca? 

early  Ca. 

Adv.  Ca. 

+  cancer. 

Total  number     . 

L5 

1 

7 

38 

(2.2%) 

iiry.2%) 

(82.6%) 

Average  age  at  operation 

or  autopsy  .... 

57.0 

54.7 

54.1 

Percentage  of  cases  giving 

chronic  history 

50.0% 

-Average  number  of  years 

of  chronic  history 

9.0 

4.0 

7.9 

Percentage  of  cases  giving 

severe  recent  history  . 

76.0%, 

Average  number  of  months 

of  acute  history 

1.0 

2.8 

4.5 

The  analysis  of  the  cases  from  which  the  specimens  were  obtained 
at  autopsy  (see  Table  11)  gives  little  significant  data,  since  the  cases 
arc  too  few.  It  is  worthy  of  note,  howc\cr.  that  the  average  age  at 
operation  of  these  cases  was  practically  the  same  in  (iroup  3  as  in  the 
cases  operated  on  of  Grouj)  3,  while  the  average  number  of  years 
of  precedent  ulcer  history  and  tiie  average  number  of  months  of 
cancer  history  arc  ]>oth  shorter  than  the  similar  periods  for  the  ca.ses 
operated  on  of  (Jroiip  .!.  These  figures,  so  far  as  they  go,  would 
suggest  that  there  is  a  small  group  of  cases  of  rapidly  developing 
cancer  which  s^mptomatically  are  without  e\"idencc  of  ])rec(^dent 
ulcer. 


'.Four.  .\m<r.  M.  d.  .Assoc.  1!M:{,  Ixi,  17U2-17!)!). 
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T.vuLE  III. — Summary  of  Subsequent  Histofuks  (Inquiries  Dated 
February  I,   1913) 

OROUP    1    (?)  ULCER    +  CARCINOMA   (?) 

Tutul  cases  reported 5 

Alive 1 

Condition  good 1 

Average  months  after  operation 7 

Dead 4 

Under  thirty  days 0 

Average  months  after  operation 27.5 

GROUP    1.       ULCER    +  EARLY    CARCINOMA 

Total  cases  reported 41 

Alive 23 

('ondilion  good Hi 

Condition  fair () 

Condition  bad 1 

Average  months  after  operation 30 

Dead IN 

Under  thirty  days G 

Average  months  after  operation  for  remaining  12      .      .      .  28 

GROUP    2.       C.VNCER    ON    ULCER.       BASE    FREE 

Total  cases  reported 94 

Alive 35 

Condition  good 22 

Condition  fair 4 

Condition  bad 9' 

Average  months  after  operation 34 

Dead 59 

Under  thirty  days 18 

Average  months  after  operation  for  remaining  41    ....  14 

GROUP    3.       ULCER? +CARCINOMA 

Total  eases  reported 0" 

Alive 19 

Condition  good 12 

Condition  fair 2 

Condition  bad 5 

Average  months  after  operation 24 

Dead "N 

Under  thirty  days 34 

Average  months  after  operation  for  remaining  4  1    ....  14 

The  examination  of  Table  III,  which  contains  a  sinnmary  of  the 
siihsefiuent  liistories  so  far  as  they  have  been  obtained  in  these  cases, 
shows  the  following; 

Of  the  19  patients  in  (iroup  l(y),  1  is  reported  in  good  condition 

seven  months  after  operation  and  4  are  rei)orte(l  dead,  an  average 
period  of  twenty-seven  and  a  half  months  aft<r  operation.  One 
of  the.se  patients  died  of  t.vpiioid  fc\  (T,  the  other  three  of  caiwcr. 
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Of  the  41  patients  in  Group  1  from  whom  subsequent  histories 
have  been  received,  23  are  reported  alive;  16  of  these  were  in  good 
condition,  6  in  fair  condition,  and  1  in  bad  condition,  an  average  of 
thirty  months  after  operation;  6  died  in  less  than  thirty  days  after 
operation,  and  12  were  reported  dead,  an  average  period  of  twenty- 
eight  months  after  the  operation.  So  far  as  we  have  been  able  to 
determine  all  of  these  patients  died  of  cancer. 

Of  the  94  patients  in  Group  2  of  whom  subsequent  histories  have 
been  received,  35  are  reported  alive,  22  in  good  condition,  4  in  fair 
condition,  and  9  in  bad  condition,  an  average  of  thirty-four  months 
after  operation;  eighteen  of  these  patients  died  in  less  than  thirty 
days  after  operation  and  41  more  were  reported  dead,  all  except  1 
apparently  of  recurrent  cancer  in  an  average  period  of  fourteen 
months  after  operation. 

Of  the  97  patients  in  Group  3  of  whom  subsequent  histories  were 
received,  19  were  reported  alive,  12  in  good  condition,  2  in  fair  con- 
dition, and  5  in  bad  condition  in  an  average  of  twenty-four  months 
after  operation;  34  died  in  less  than  thirty  days  after  operation  and 
44  others  were  reported  dead  on  an  average  of  fourteen  months  after 
operation.  An  analytical  study  of  the  clinical  data  on  these  cases 
will  be  presented  later  by  Drs.  Graham  and  Eusterman. 

Sl^imary.  1.  Of  the  399  cases  of  gastric  cancer  from  which  the 
tissue  containing  the  primary  lesion  was  resected  in  the  ]\Iayo  Clinic, 
4.8  per  cent,  show  ulcers  with  doubtful  cancer  in  the  border  (Group 
1  ( ?),  15.8  per  cent,  show  ulcer  with  positive  early  cancer  in  the  borders 
only  of  the  lesion  (Group  1),  36.8  per  cent,  show  ulcers  with  advanced 
cancer  (Group  2),  while  42.6  per  cent,  of  the  cases  show  cancer  in 
which  the  evidence  of  previous  ulcer  formation  is  doubtful  (Group  3) 

2.  Of  the  46  cases  of  gastric  cancer  from  which  the  tissue  con- 
taining the  primary  lesion  was  obtained  at  autopsy,  1  case  (2.2  per 
cent.)  shows  an  ulcer  with  doubtful  cancer  (Group  1(?),  7  cases 
(15  per  cent.)  show  ulcer  with  advanced  cancer  (Group  2),  while  in 
38  cases  (82  ])or  cent.)  the  evidence  of  ulcer  i)revious  to  cancer 
formation  is  doubtful. 

3.  The  clinical  and  pathologic  data  in  relation  to  the  devolopmciit 
of  ga.stric  cancer  or  gastric  ulcer  are  in  close  agreement:  ((/)  with 
regard  to  the  ii\'orage  age  at  operation;  (6)  with  regard  to  the  average 
period  of  previous  history  suggestive  of  ulcer;  and  (r)  with  regard  to 
the  average  number  of  months  of  acute  history.  Sucli  an  agree- 
ment of  data  from  two  independent  studies  of  this  series  of  cases 
is  not  accidental. 

4.  It  .seems  pr(>l)ably  from  a  careful  study  t)f  the  clinical  and 
pathologic  evidence  of  this  series  of  cases  that  gastric  cancer  rarely 
develops  except  at  the  site  of  a  previous  ulcerative  lesion  of  tlu^ 
ntncnsa. 
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STUDIES  IN  PERNICIOUS    ANEMIA. 
By  Herbert  C.  Moffitt,  M.I)., 

PROFESSOR    OF    THE    PRINCIPLES    AND  PRACTICE    OF    MEDICINE    IN   THE    UNIVERSITY 
OF    CALIFORNIA,    SAN    FRANCISCO,    CALIFORNIA. 

In  the  past  few  years  the  interest  of  pathologists  and  clinicians 
has  been  attracted  strongly  to  the  group  of  hemolytic  anemias. 
Recently  through  the  courtesy  of  Doctor  Hans  Eppinger  and 
Doctor  A.  von  Decastello,  of  Vienna,  it  was  my  pri\  ilege  to  see  a 
number  of  cases  of  hemolytic  spenonomegaly  and  of  pernicious 
anemia,  and  to  study  sections  of  the  spleens  removed  at  operation. 
I  have  been  able  to  collect  thirty-one  cases  of  splenectomy  in  j^erni- 
cious  anemia,  either  directly  reported  or  mentioned  in  discussions  on 
papers  read.  To  these  may  be  added  one  which  Doctor  Judell,  of 
San  Francisco,  has  kindly  allowed  me  to  report,  and  one  operated 
upon  in  my  service  at  the  University  of  California  Hospital. 

The  operation  originated  in  the  minds  of  the  two  Vienna  clinicians 
independently,  both  of  whom  sent  cases  to  operation  in  March,  1913. 
Doctor  Eppinger's  work  on  the  liver  and  spleen  is  well  known.  He 
is  a  most  enthusiastic  believer  in  the  important  role  of  the  spleen 
in  the  production  of  hemolytic  anemia  and  hemolytic  icterus.  He 
h  as  advocated  and  has  had  carried  out  by  Ranzi  and  Exner  splenec- 
tomy for  the  relief  of  Banti's  disease,  Hanot's  cirrhosis,  congenital 
and  acquired  hemolytic  icterus,  splenic  vein  thrombosis,  chronic 
and  acute  icterus  of  uncertain  origin,  and,  lastly,  pernicious  anemia. 
He  has  emphasized  in  several  papers  the  importance  of  urobilin 
in  the  urine  and  stools  as  a  measure  of  pathological  hemolysis,  and 
with  Charnas  has  elaborated  a  method  of  urobilinogen  determina- 
tion in  stools.  He  has  pointed  out  that  the  iodin  content  of  blood 
after  removal  of  cholesterin  and  cholesterin  esters  runs  fairly  par- 
allel to  the  degree  of  pathological  hemolysis  in  the  body.  He  has 
dwelt  upon  the  similarity  of  the  histological  picture  in  spleens  from 
hemolytic  icterus  and  pernicious  anemia,  and  he  proposed  splenec- 
tomy in  pernicious  anemia  largely  because  of  the  operative  results 
in  congenital  and  acquired  hemolytic  icterus,  reported  by  Banti, 
INIicheli,  Kahn,  Chauffard,  and  others.  He  reports  five  cases  from 
a  few  days  to  three,  four,  seven,  and  nine  months  after  operation. 
In  all  five  patients  pathological  hemolysis  was  shown  by  the  icteric 
coloring  and  large  amounts  of  urobilinogen  in  the  stools.  The  opera- 
tion put  an  end  to  the  increased  blood-destruction,  and.  though 
Eppinger  does  not  believe  that  the  seat  of  the  disease  is  in  the  spleen, 
he  is  convinced  that  "hypersplenism"  is  an  important  factor.  Three 
of  his  patients  have  returned  to  business  and  another  is  decidedly 

'  Read  before  the  meeting  of  the  Association  of  American  Physicians,  at  Wash- 
ington, May,  1914. 


818  aioffitt:  studies  in  pernicious  anemia 

better  than  before  the  operation.  A  man  operated  npon  in  March 
I  saw  in  September,  1913.  He  had  gained  thirty-six  kilograms 
since  the  operation  and  was  at  business,  but  his  color  was  not  normal 
and  the  blood  was  still  of  the  megalocytic  type. 

G.  Klemperer  and  Hirschfeld  have  reported  eleven  cases  operated 
upon  by  INIiihsam.  Three  patients  died  as  a  direct  result  of  the 
operation  and  two  shortly  afterward.  Many  cases  were  in  a  des- 
perate condition  when  sent  to  the  surgeon.  Here,  as  in  other 
reports,  one  is  impressed  with  the  temerity  of  the  clinician  who 
refers,  for  operation,  patients  with  blood-counts  of  500,000  to  700,000 
and  hemoglobin  estimations  of  10  to  15  per  cent.  Klemperer 
had  long  thought  of  splenectomy  in  pernicious  anemia  for  other 
reasons  than  those  of  Eppinger.  The  first  suggestion  came  from 
a  case  of  Banti,  with  marked  secondary  anemia,  that  was  operated 
upon  by  ]\Iuhsain  and  returned  after  one  and  a  half  years  witli 
polycythemia.  Several  instances  of  polycythemia  after  removal  of 
the  normal  spleen  or  the  diseased  spleen  in  Banti's  disease  are  cited 
from  the  literature.  The  theory  is  advanced  of  some  normal  regulat- 
ing fimction  of  the  spleen  upon  the  activity  of  the  bone  marrow; 
after  remo^'al  of  the  spleen,  particularly  when  diseased,  this  inhibi- 
tion is  released  and  normal  and  abnormal  erythrocytes  are  thrown 
rajiidly  into  the  circulation.  In  nine  cases  there  were  great  numbers 
of  normoblasts  and  erythrocytes  with  Howell-Jolly  bodies  in  the 
peripheral  blood.  In  one  case  seven  months  after  operation  megalo- 
cytes  were  prominent  in  the  blood-picture,  and  there  was  no  diffi- 
culty in  recognizing  the  pernicious  tjpe.  The  authors  agree  that 
splenectomy  may  bring  about  remissions  when  other  means  have 
failed,  but  Hirschfeld  states  plainly  "Die  Splenektomie  bei  der 
perniziosen  Anaemic  ist  nur  eine  symptomatische  palliative 
Therapie." 

A'on  Dccastello  was  influenced  in  his  advocacy  of  operation  by  the 
results  obtained  by  lianti,  Micheli,  and  Antonelli  with  splenectomy 
in  hemolytic  icterus  and  hemolytic  anemia.  He  reports  (i  cases, 
in  2  of  which  death  followed  immediately  upon  the  operation. 
In  a  woman,  nine  months  after  operation,  who  improved  greatly  in 
strength  and  for  a  time  in  the  blood-i)icture  as  well,  the  blood  is  again 
slowly  changing  to  the  abnormal  megalocytic  type  with  high  color 
index.  In  a  second  patient  the  same  return  of  megalocytosis  was 
observed  after  an  initial  rapid  improvement.  In  a  third  case  the 
glossitis  described  by  Hunter  first  appeared  after  ojieration  and  the 
blood-picture  changed  very  slowly,  and  only  after  four  weeks'  treat- 
ment with  arsenic.  In  a  fourth  instance  inii)ro\ement  was  rapid, 
and  six  months  after  operation  the  blood-count  is  4,000,000,  with 
practically  normal  erythrocytes.  \'on  Dccastello  notes  particularly 
the  cessation  of  stomach  symptoms  and  the  disa]>i)earancc  of  ])r()- 
fonnd  weakness  almost  innnediatcly  after  ojxTation.  He  records 
als(t  the  jxTsistcncc  of  achylia.     He  assigns  some  of  the  benefit  after 
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splenectomy  to  the  increased  acti\ity  of  the  bone  marrow,  and  he 
concludes  that  in  all  probability  splenectomy-  will  only  lead  to 
remissions  and  not  to  cure. 

Port  noted  the  rapid  disappearance  of  urobilin  from  the  urine  after 
operation  and  the  ususal  increase  of  normoblasts  and  Howell-Jolly 
bodies.  He  could  demonstrate  no  hemolysins  from  alcohol  and 
other  extraction  of  the  spleen.  Hul)er's  patient,  a  woman,  was  not 
benefited  by  splenectomy;  in  fact  the  blood  changed  for  the  worse 
and  large  amounts  of  urobilinogen  were  still  present  in  the  stools. 
]Mosse  reports  the  apparent  cure  of  a  woman  aged  thirty-eight  years, 
four  months  after  operation.  The  blood-picture  is  now  normal; 
before  the  operation  it  showed  1,100,000  erythrocytes,  3000  leuko- 
cytes, and  30  per  cent,  hemoglobin.  He  mentions  also  a  case  of 
hemachromatosis,  which  he  includes  among  the  hemolytic  anemias, 
as  much  benefited  after  splenectomy. 

Tiirk  in  his  interesting  paper,  "Die  Bedeutung  der  Milz  bei 
anemischen  Zustanden  in  Bezug  auf  Pathogenese  und  1'herapie,""^ 
mentions  a  case  three  months  after  splenectomy.  The  blood-changes 
were  still  unmistakably  those  of  pernicious  anemia,  glossitis  and 
stomatitis  had  returned  worse  than  before  the  Operation,  but  had 
yielded  again  to  arsenical  treatment.  Pappenheim  in  the  discussion 
following  Tiirk's  paper  mentions  a  case  in  the  Kraus  Clinic,  Berlin, 
operated  upon  three  and  a  half  weeks  before.  The  general  con- 
dition and  the  blood-picture  were  both  worse,  despite  the  appearance 
of  many  Howell-JoUy  bodies  and  other  regenerative  signs.  Roemer'' 
mentions  a  patient,  a  woman,  aged  fifty-fi\'e  years,  Avhose  blood  was 
once  brought  nearly  to  normal  by  arsenical  treatment.  She  was 
operated  upon  during  an  exacerbation  wdien  treatment  had  failed  to 
give  any  bone-marrow  reaction  and  with  a  blood-count  of  500,000 
and  hemoglobin  10  per  cent.  A  tremendous  reaction  followed  opera- 
tion, with  disappearance  of  poikilocytosis  and  a  rise  in  count  to 
1,500,000  and  hemoglobin  35  per  cent.  Improvement  continued  for 
four  weeks,  but  was  followed  by  a  relapse  in  the  last  two  weeks.  A 
second  case,  operated  upon  fourteen  days  before,  showed  improve- 
ment, but  Roemer  is  certain  that  this  will  not  continue. 

Harpole  and  Fox  report  remarkable  improvement  in  a  case  sent  to 
operation  on  account  of  the  failure  of  other  methods  of  treatment 
and  of  the  enlarged  spleen.  There  was  the  usual  postoperative  nor- 
moblastic crisis.  They  had  not  heard  of  the  ^'ienna  cases  at  the 
time.  \'on  Decastello  mentions  a  verbal  report  of  von  Jagic  with- 
out giving  any  details  of  the  operated  case. 

Doctor  Judell's  i)atient,  a  woman,  aged  fifty-two  years,  had  been 
ill  two  years.  Mental  confusion  and  \'omiting  had  i)cen  prominent 
symptoms.  S])lcnectomy  was  done  Fcl)rnary  2.'5,  1 91 4.  largely 
under  local  anesthesia,  with  small  amounts  of  yjis  ;ind  ether.     The 

■  Deutsch.  med.  Woch.,  February  19,  1914. 

'  Acrztlichcr  Verein  zu  Hamljurtr,  February  17.  I'Jl  t. 
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blood-count  the  day  of  operation  showed  2,860,000  red  cells  and 
5160  leukocytes.  Immediately  after  the  operation  vomiting  and 
abdominal  distress  ceased.  The  mental  symptoms  have  grown 
worse.  April  19,  1914,  the  blood-count  was  3,050,000  red  cells, 
7600  leukocytes,  with  31  per  cent,  polynuclear  neutrophiles,  66  per 
cent,  lymphocytes,  2  per  cent,  large  mononuclear  forms,  and  1  per 
cent,  basophiles;  7  normoblasts  and  4  megaloblasts  were  seen  during 
the  differential  count.  In  this  case  there  was  no  active  hemolysis 
before  operation,  as  evidenced  by  urobilin  in  urine  or  stool,  and  the 
subsequent  marrow  reaction  was  slight,  comparatively  few  nor- 
moblasts appeared  in  the  blood,  and  there  were  practically  no 
Howell-JoUy  bodies. 

A  man,  aged  sixty-one  years,  a  native  of  Sweden,  was  examined  a 
number  of  times  at  the  University  of  California  Hospital  from  April, 

1913,  to  January  26,  1914.  He  had  been  weak  and  unable  to  work 
for  five  years  before  his  first  hospital  entrance,  and  probably  in 
those  years  had  had  at  least  two  remissions  of  the  disease.  There 
had  been  moderate  nausea  and  vomiting  at  different  times,  and 
recently  some  dull,  dragging  pain  in  the  left  hypochondrium.  For  a 
month  tingling  had  been  felt  in  the  fingers  and  toes.  The  3'ellowish 
color  of  his  face  had  been  noticed  only  recently.  Sexual  power 
had  been  absent  for  four  years.  The  spleen  at  first  was  large  by 
percussion  and  later  was  plainly  felt.  A  note  was  made  April  15, 
1913;  "His  color  suggests  a  combination  of  pernicious  anemia  and 
chronic  heart  disease."  The  sparse  hair,  thick  features,  large  hands, 
with  chronic  joint  changes,  the  small  thyroid,  the  history  of  impo- 
tence suggest  a  polyglandular  syndrome.  Achylia  was  determined 
on  several  occasions.  The  Wassermann,  luetin,  and  von  Pirquet 
tests  were  negative.  Urobilin  was  increased  in  the  urine  and  uro- 
bilinogen in  the  stools.  The  stools  were  negative  for  parasites. 
Glossitis  was  never  present.  From  May  to  December,  1913,  the 
patient  was  at  home  gradually  growing  weaker,  though  there  was  a 
slight  remission  in  September.  Paresthesia  had  risen  from  the  feet 
to  the  level  of  the  umbilicus  and  from  the  hands  to  the  elbows.  As 
there  had  been  no  improvement  in  symptoms  or  in  the  blood-picture 
under  treatment  with  arsenic  the  patient  was  referred  January  13, 

1914,  to  the  surgical  service  for  splenectomy.  Urobilin  in  the 
urine  at  this  time  was  moderately  increased,  urobilinogen  in  the 
stools  slightly  so.  Splenectomy  was  performed  January  15  by 
Doctor  W.  I.  Terry  under  gas  and  oxygen  and  ether  anesthesia. 
The  spleen  was  bound  by  adhesions  to  the  diaphragm,  stomach, 
and  at  the  lower  pole  to  the  omentum.  It  was  freed  with  difficulty, 
tiie  operation  lusting  one  hour  and  forty  minutes.  The  splenic 
artery  was  tied  before  the  splenic  vein.  Tlio  weight  of  the  organ  was 
390  grams.  After  operation  there  was  marked  mcteorism  and  con- 
siderable cough.  Jironchopneumonia  developed  in  the  left  lower 
lobe,  gradually  j)rogrcssed,  and  the  patient  died  January  26  from 
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bronchopneumonia,  thirteen  days  after  operation.  There  was  a 
recent  vegetative  endocarditis  of  the  aortic  valves.  There  was  no 
increase  of  hemolymph  glands,  while  the  marrow^  of  the  long  bones 
could  not  be  examined.  Despite  the  postoperative  infection  there 
was  well-marked  evidence  of  an  active  bone-marrow  reaction. 
Urobilin  was  not  present  in  the  urine  after  operation.  Urobilinogen 
in  the  stools  was  moderately  increased  January  18,  19,  21,  and  23. 
Of  the  33  cases  of  splenectomy  for  pernicious  anemia  recorded 
above,  8  died  immediately  or  not  long  after  the  operation.  There 
can  be  no  question  that  in  a  number  of  instances  rapid  improvement 
followed  the  surgical  procedure.  A  few  patients  have  regained 
strength  so  rapidly — long  before  the  blood-count  has  risen  much — as 
to  confirm  the  opinion  of  Banti  that  poisons  from  the  spleen  act  at 
times  hyposthenically.  A  patient  of  Eppinger's  gained  greatly  in 
weight.  Von  Decastello  and  Doctor  Judell  have  noted  the  improve- 
ment in  appetite  and  the  disappearance  of  stomach  symptoms.  The 
achylia  persisted  in  von  Decastello's  cases.  In  nearly  all  instances 
reported  the  pathological  hyperhemol^'sis  was  controlled  by  splenec- 
tomy. The  icteric  coloring,  if  present,  disappeared,  the  liver  became 
smaller,  urobilinuria  ceased  in  a  few  days  up  to  two  or  three  weeks, 
and  urobilinogen  in  the  stools  was  no  longer  excessive.  In  the  case 
of  Iluber,  however,  urobilinogen  was  still  present  in  large  amounts 
in  the  stools  three  months  after  operation.  In  a  case  of  Eppinger's 
urobilinuria  persisted  and  urobilinogen  in  the  stools  was  still  in- 
creased. My  patient  noted  the  complete  disappearance  of  the  char- 
acteristic paresthesia  that  had  been  so  annoying  before  operation. 
Chief  interest  centres  in  the  remarkable  changes  in  the  blood-picture 
almost  immediately  after  oi)erati()n,  the  characteristic  feature  being 
the  appearance  of  great  numbers  of  normoblasts,  reticulated  ery- 
throcytes, and  erythrocytes  witli  llowell-JoUy  bodies.  There  can 
be  little  question  that  there  is  an  active  marrow  reaction. 
Klemperer  speaks  of  the  removal  of  a  hormone  that  normally  inhibits 
bone-marrow  actix'ity ;  he  regards  the  long  persistence  of  normoblasts 
and  Howell-Jolly  bodies  after  splenectomy  in  pernicious  anemia 
as  evidence  of  the  persistence  of  some  abnormal  marrow  irritation. 
Yon  Decastello  suggests  that  perha])s  the  marrow  reaction  is  due 
to  the  irritation  of  some  abnormal  constituents  of  erythrocytes 
that  have  been  (le])rivc(l  of  the  usual  modifying  iniluence  of  the 
spleen;  the  remarkable  rise  in  hemoglobin  observed  in  a  few  instances 
may  indicate  an  unusual  amount  of  readily  elaborated  material  in 
liver  and  marrow,  ^'on  Decastello  remarks  uj)on  the  analog\'  of 
the  blood-chiingcs  after  splenectoinx'  with  those  seen  occasiouallx 
after  small  blood-transfusions.  We  have  seen  abo\i>  that  at  times 
the  reniovid  of  a  normal  si)leen  may  be  followed  l)y  polycythemia 
by  an  evidence  of  hy])eriicti\ity  of  the  bone  marrow .  The  normo- 
blastic and  llowell-.Iolly  bod\  crises  after  s|)l(Miectoni>'  for  other 
conditions  than  pernicious  anemia  are,  ho\ve\er,  by  no  means  so 
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marked.  Howell-Jully  bodies  do  not  appear  after  .spleiiectoin\ 
in  rabbits  or  mice,  but  may  be  observed  in  great  numbers  after  the 
operation  in  rats.  Von  Decastello  and  Biedl  have  seen  them  after 
splenectomy  in  normal  dogs.  It  is  interesting  to  note  the  con- 
stancy of  their  occurrence  in  the  blood  from  cases  of  hemolytic 
icterus.  Schur  found  them  very  plentiful  in  a  case  of  pernicious 
anemia  which  at  autopsy  showed  a  markedly  atrophic  and  fibrous 
spleen.  The  great  numbers  of  normoblasts  persist  usually  for  two 
or  three  weeks,  rarely  longer;  the  nuclei  may  either  be  normal  or 
irregular  and  fragmented.  The  Howell-Jolly  bodies  have  been 
much  increased  as  late  as  seven  months  after  operation;  they  may 
occur  without  much  or  even  any  improvement  in  the  general  blood- 
picture.  At  times  there  is  a  quick  rise  in  the  number  of  erythrocytes, 
1,000,000  within  a  week.  There  may  be  rapid  imjjrovement  in 
anisocytosis,  poikilocytosis,  and  the  number  of  megaloblasts,  and 
the  color  index  may  quickly  fall.  ^Nlegalocytes  disappear  more 
slowly  and  the  characteristic  megalocytic  type  of  blood  may  be 
found  months  after  operation  when  the  patient  feels  c^uite  well  or, 
after  initial  improvement  or  even  disappearance,  the  megalocytic 
picture  may  be  reestablished.  Occasionally  the  red-cell  count 
increases  very  slowly  while  the  percentage  of  hemoglobin  steadily 
rises.  Von  Decastello  notes  the  unusual  count  of  1,710,000  ery- 
throcytes, 4560  leukocytes,  70  per  cent,  hemoglobin,  and  a  color 
index  of  2.  The  leukocytes  may  or  may  not  increase  after  operation ; 
usually  they  do,  as  after  splenectomies  in  animals.  Both  Klemperer 
and  V.  Decastello  mention  the  polymorphism  of  the  neutrophilic 
nuclei.  This  is  a  common  feature  of  pernicious  anemia,  but  not 
often  described.  Doctor  Briggs  at  the  University  of  California 
Hospital  has  in  10  out  of  12  cases  found  a  marked  increase  in  the 
number  of  lobes  of  the  nuclei  of  the  neutrophiles,  often  five  to 
eight — a  shift  to  the  right  in  the  terms  of  Arneth.  In  8  cases 
of  severe  secondary  anemia  the  number  of  lobes  in  the  nuclei  were 
either  normal  or  diminished.  Usually  the  blood-plates  in  pernicious 
anemia  are  decidedly  diminished,  after  splenectomy  they  may  be 
much  increased,  and  at  times  may  form  a  striking  feature  of  the 
blood-slide.  Fragility  of  the  erytlu-ocytes  has  been  measured  in  a 
few  cases.  In  ^Nlosse's  case  there  was  decreased  resistance  to  salt 
solutions,  in  von  Decastello's  cases  and  in  a  case  of  mine  the  limits 
were  essentially  normal.  Splenectomy  does  not  here  seem  to 
increase  the  resistance  of  the  red  cells  as  it  does  experimentally,  and 
the  decreased  hemolysis  after  operation  cannot  be  referred  therefore 
to  the  production  of  hardier  generations  of  erythrocytes. 

Clinically  in  pernicious  anemia  the  spleen  is  reported  usually  as 
not  enlarged.  Cabot  records  enlargement  in  13  of  110  cases, 
Billings  in  5  of  20  cases,  McCrae  in  6  of  40,  from  the  Johns  Hopkins 
material.  Lyon,  in  his  article  in  Osier's  system,  mentions  three 
cases  in  which  a  diagnosis  of  splenic  anemia  had  been  made  on 
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account  of  the  great  size  of  the  spleen.  Hunter  records  autopsy 
weights  of  570,  380,  300,  390  grams.  If  the  weight  of  the  normal 
spleen  be  placed  at  loO  to  200  grams  the  organs  removed  at  opera- 
tion are  most  often  increased  in  size;  570  (Mosse)  432  (Port),  500, 
350,  350,  2SG,  435  (v.  Decastello),  390  (Moffitt). 

The  spleen  is  usually  described  as  markedly  hyperemic  even 
though  the  splenic  artery  has  been  ligated  before  the  veins;  occa- 
sionally it  may  be  small,  hard,  and  fibrous.  I  have  had  an  oppor- 
tunity of  studying  sections  of  the  spleen  from  eight  operated  cases. 
The  striking  thing,  as  emphasized  by  all  reporters,  is  the  hj'peremia 
of  the  pulp,  the  sinuses  being  comparatively  thin  and  empty.  This 
pulp  hyperemia  is  tremendously  marked  in  the  case  of  Doctor  Judell 
and  least  marked  in  my  own.  The  capsule  and  trabeculse  are 
usually  little  changed.  The  follicles  may  be  somewhat  atrophied 
or  normal  or  decidedly  increased,  as  in  cases  of  v.  Decastello  and 
in  my  own.  The  arteries  of  the  hilus  may  be  sclerotic,  tortuous,  and 
even  aneurysmal.  Eppinger  has  laid  great  stress  upon  certain 
changes  of  the  smaller  arteries  which  he  regards  as  constant  and 
characteristic.  These  changes  are  well  illustrated  in  the  following 
preparations:  The  walls  of  the  follicular  arteries  are  thickened  and 
the  lumen  often  encroached  upon  by  hyaline  masses.  The  pulp 
capillaries  are  also  thickened.  It  is  difficult  to  believe  witli 
Ep])inger,  however,  that  these  vascular  changes  can  divert  the  nor- 
mal blood-flow  from  the  pulp  and  Seidel  capillaries  to  the  sinuses 
and  turn  it  through  the  intrafollicular  capillaries  into  the  interstices 
of  the  pulp.  As  Tiirck  pertinently  observes,  if  the  vascular  changes 
were  the  cause  of  the  pathologically  increased  hemolysis  it  is  diffi- 
cult to  see  how  remissions  could  occur.  Occasionally  macro})hago- 
cytes  ajjpear  definitely  increased  and  erythrocytes  and  fragments  of 
erythrocytes  can  be  seen  within  them.  Polynuclear  neutrophiles 
can  be  found  in  every  section,  eosinophiles  are  occasionally  seen  in 
considerable  numbers,  and  myelocytes  more  rarely.  In  1  case  there 
were  numerous  small  foci  of  this  myeloid  metaplasia.  Pigment 
varies  greatly.  In  2  cases  there  was  practically  none;  in  2  there  was 
a  small  amount  of  finely  granular  intracellular  pigment,  and  in  4 
there  were  great  quantities  of  coarse  brownish  granules  in  and 
between  the  cells  of  follicles  and  pulp.  The  hyi)ercmia  of  the  pulp 
and  the  thickened  arteries  seem  to  be  the  constant  histological  find- 
ings, but  even  these  vary  considerably  in  different  sections.  There 
is  certainly  no  indication  of  a  greatly  increased  phagocytic  function 
in  any  of  the  preparations. 

It  is  difficult  to  define  the  results  of  splenectomy  in  pernicious 
anemia.  The  removal  of  spleens  with  exactly  the  same  liistological 
appearance  in  cases  of  congenital  liemolytic  icterus  has  led  to  per- 
manent cure  of  the  disease.  In  certain  cases  of  })ernici(>us  anemia 
no  benefit  has  l)een  obtained,  in  others  striking  improvement  lias 
resulted,  and  eases  are  reported  apparently  cured  after  periods  of 
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tiiree  to  nine  mouths  (Mossc,  Eppingerj;  in  still  others  great  better- 
ment in  symptoms  and  blood-pictures  has  been  followed  after  weeks 
or  months  by  a  relapse.  In  a  few  instances  threatening  exacer- 
bations have  been  apparently  checked  by  the  administration  of 
arsenic.  The  varying  degrees  of  reaction  to  the  operation  must 
depend  upon  the  condition  of  other  organs,  particularly  liver,  bone 
marrow,  and  lymph  glands.  The  role  of  the  spleen  in  the  disease 
may  be  compared  in  part  to  the  role  of  the  thyroid  in  exophthalmic 
goitre.  Very  probably  the  condition  of  "  h^-persplenism"  of  which 
Eppinger  speaks  is  brought  about  by  poisons  reaching  the  spleen  in 
the  arterial  circulation.  As  in  Banti's  disease,  erythrolysis  does  not 
take  place  in  the  spleen,  but  the  corpuscles  are  in  some  way  sensi- 
tized and  then  destroyed  in  liver,  marrow,  and  lymph  glands.  The 
Kupffer  cells  of  the  liver  have  been  found  in  a  state  of  increased 
phagocytosis  of  erythrocytes  in  cases  of  pernicious  anemia,  and  a 
number  of  authors,  particularly  Warthin,  Weigert,  and  Eppinger, 
have  emphasized  the  importance  and  increased  acti\ity  of  the  hemo- 
lymph  glands.  After  splenectomy  in  animals  large  numbers  of  cells 
containing  erytlirocytes  are  found  in  the  sinuses  of  lymph  glands. 
Pearce  and  Austin  have  noted  an  increase  of  endothelial  cells  in 
liver  capillaries  and  lymph  glands  after  splenectomy  in  dogs;  these 
cells  become  phagocytes  of  red  cells  after  injection  of  liemolytic  sera 
and  compensate  for  the  erytlirocytolysis  in  the  spleen.  Pappenlieim 
considers  the  milk  spots  of  the  omentum  as  rudimentary  hemato- 
poietic tissue  and  thinks  they  form  the  "anlage"  of  multiple  splenoid 
tumors  developing  after  splenectomy  which  may  assume  hemolytic 
functions.  Eppinger  is  inclined  to  refer  relapses  after  operation  to 
the  increased  hemolysis  occurring  in  hemolymph  glands.  He  sug- 
gests arsenic  to  check  their  development,  and  dwells  upon  the 
necessity  of  early  operation  in  pernicious  anemia  before  other  hemo- 
lytic organs  than  the  spleen  have  been  involved. 

Though  since  the  early  work  of  William  Hunter  we  admit  the 
great  importance  of  the  hemolytic  function  of  the  spleen,  I  think  we 
must,  with  Warthin,  realize  that  the  infective  agent  or  toxin  of  per- 
nicious anemia  "  may  act  difl'erently  at  different  times  or  that  there 
may  be  several  hemolytic  poisons,  and  that  there  may  be  splenic, 
lymphatic,  hemolymphatic,  or  marrow  hemolysis."  The  shifting 
clinical  pictures,  the  varying  reaction  at  different  times  to  remedial 
measures,  like  arsenic,  blood-transfusion,  thorium  X,  salvarsan, 
splenectomy,  the  marked  hemolysis  in  some  cases  (urobilinuria, 
icterus)  and  its  absence  in  others,  the  inconstancy  of  marrow  reac- 
tions, all  speak  for  a  widespread  influence  of  the  poison  in  the 
economj'  with  maximum  effects  apparent  now  in  this  organ,  now  in 
the  other. 

The  importance  of  the  bone-marrow  reaction  has  long  been  known 
to  clinicians,  and  is  again  emphasized  by  the  above-described  blood- 
changes  after  splenectomy.     Eew  conditions  apart  from  pernicious 
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anemia  arc  marked  by  a  megalocx  tic  type  of  blood.  In  tlie  acquired 
form  of  hemolytic  icterus  the  anemia  may  be  extreme.  The  cases 
reported  by  Banti  in  1911  and  Antonelli  'a  1912,  apparently  cured 
by  splenectomy,  resembled  pernicious  anemia  very  closely.  A  case 
recently  reported  by  Giften  from  the  Mayo  clinic  "  suggests  the  diag- 
nosis of  an  atypical  pernicious  anemia."  A  few  normoblasts  and 
megaloblasts  were  found  in  the  blood,  and  after  splenectomy  "a 
shower  of  normoblasts  and  megaloblasts  occurred."  The  spleen 
weighed  1640  grams.  The  fact  that  the  i>atient  is  living  two  and  a 
half  years  after  operation,  though  weak  and  anemic,  speaks  much 
in  favor  of  a  hemolytic  anemia  other  than  pernicious.  Cases 
similar  to  this  and  Antonelli's  ha\e  been  reported  by  Parkes-Weber, 
V.  Decastello,  ChaufYard  and  Troisier,  Gilbert,  Chabrol  and  Bernard. 
Nearly  always  in  this  group  the  spleen  is  much  larger  than  in  per- 
nicious anemia,  and  the  corpuscular  fragility  is  more  frequently 
increased.  Undoubtedly  the  chief  hemolytic  agent  in  this  group  is 
the  spleen,  and  its  removal  may  permanently  put  an  end  to  the  dis- 
ease. Perhaps,  as  Banti  and  Warthin  first  suggested  and  as 
Eppinger  now  affirms,  there  may  be  some  cases  of  pernicious  anemia 
in  which  the  hemolytic  activity  of  the  spleen  overshadows  other 
lesions,  and  perhaps  in  these  splenectomy  may  as  in  other  hemolytic 
anemias  lead  to  permanent  improvement  or  even  cure.  But  the 
proof  of  this  theory  is  still  inconclusive  despite  the  benefit  reported 
from  operation.  We  still  feel  that  the  secondary  hemolytic  organs, 
liver,  lymph  glands,  and  particularly  bone  marrow,  are  involved  in 
the  disease  as  well  as  the  spleen.  The  changes  in  the  blood  after 
operation  suggest,  it  is  true,  the  removal  of  some  inhil)itory  influence 
on  the  marrow,  but  that  the  medullary  reaction  is  a  most  unusual  one 
is  shown  by  the  tremendous  numbers  of  normoblasts  and  Howell- 
Jolly  bodies. 

We  have  in  the  operation,  as  Klemperer  and  von  Decastello  point 
out,  a  means  of  bringing  about  a  remission  fairly  certain  when  other 
means  have  failed.  But,  as  every  clinician  who  has  seen  many 
cases  of  pernicious  anemia  Avell  knows,  it  is  impossible  to  say  that  a 
patient  is  in  a  condition  so  desperate  that  no  remission  can  again 
occur.  I  have  seen  a  man  in  coma  for  three  days  with  hemorrhages 
from  gums,  nose,  and  rectal  mucous  membranes,  a  blood-count  of 
()00,()()(),  and  have  seen  this  same  man  back  at  work  for  a  year  after 
the  remission  that  followed  directly  this  desperate  situation. 
Quincke's  case  with  143,()(X)  erythrocytes  recovered  from  this  exacer- 
bation. Hirschfdd  followed  a  case  from  1894  to  1907,  death  occur- 
ring in  the  ninth  relapse.  William  Hunter  demonstrated  a  patient 
last  summer  in  London  who  was  still  at  work  thirteen  years  after 
the  disease  was  first  disco\ered.  Pearce.  Kruiubhaar,  and  Musser 
have  demonstrated  experimentally  the  slower  blood  regeneration 
in  splenectomized  dogs.  Smaller  losses  of  blood  cause  a  graver 
aticniia  in  these  than  in  normal  dogs  and  sliortlx'  after  injection  of 
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hemolytic  sera  their  erythrocytes  become  less  resistant  and  remain 
so  longer  than  in  normal  animals.  Port  in  dealing  with  the  various 
classes  of  hemolytic  poisons  notes  that  the  absence  of  the  spleen 
is  an  important  factor  in  causing  a  persisting  corpuscular  fragility 
after  injection  of  hemolytic  sera.  The  absence  of  the  spleen  is  an 
important  factor  in  increasing  the  severity  of  anemia  and  in  delaying 
the  process  of  re[)air. 

There  are  many  reasons,  therefore,  for  weighing  carefully  the 
question  of  splenectomy  in  a  given  case  of  pernicious  anemia. 
Eight  of  thirty-three  cases  died  immediately  or  soon  after  the  opera- 
tion. Thrombophlebitis,  bronchopneimionia,  mental  svmptoras 
have  been  complications  in  other  instances.  The  i)atients  of  Pappen- 
heim,  Huber,  Roemer  were  worse  or  little  benefited.  In  two  of 
v.  Decastello's  cases  initial  improvement  is  being  followed  by  relapse. 

Certain  passages  may  be  quoted  from  Banti's  discussion  on  the 
"Clinical  Aspects  of  Hemolysis:"  "The  spleen  (as  for  that  matter, 
the  other  organs  also)  has  not  an  autochthonous  and  primitive 
hemolytic  function:  it  responds  in  a  secondary  manner  to  the  agents 
which  do  not  reside  within  it.  .  .  .  Splenectomy  does  not, 
therefore,  eradicate  the  disease — that  is,  the  agents  of  the  disease, 
whose  nature  and  seat  remain  entirely  unknown  to  us — but  eradi- 
cates rather  the  principal  instrument,  by  means  of  which  these 
agents  become  pathogenic."  We  are  yet  ignorant  of  the  unknown 
agents  which  are  brought  to  the  spleen  and  marrow  by  the  circulation 
and  which  are  the  ultimate  cause  of  the  disease  i)ernicious  anemia. 
T  have  in  a  previous  paper  mentioned  the  similarity  of  the  infective 
l)ernicious  anemia  of  horses  with  the  disease  in  man.  I  have  since  had 
opportunity  of  examining  sections  from  liver  and  spleen  in  equine 
anemia  and  of  observing  changes  similar  to  those  in  human  cases. 
Mack  has  described  hyperemia  of  the  spleen,  increase  of  pigment,  in 
one  case  marked  thickening  of  the  arteries.  Erich  Meyer  and  his 
assistant  Seyderhelen  iiave  noted  the  similarity  of  both  blood- 
picture  and  histological  changes  in  equine  and  human  cases, 
^latthes  in  an  article  on  Die  Ilnnterische  Glossitis  hei  peniizioser 
Anemic  emphasizes  the  infectious  nature  of  the  disease  and  has 
observed  the  occurrence  of  several  cases  in  one  family  more  than 
once;  in  one  family  three  members  were  affected.  His  assistant, 
Hurter,  tried  inoculations  into  monkeys  with  negative  results.  Since 
my  last  report  another  horse  has  been  injected  with  blood  from  a 
patient  with  severe  pernicious  anemia  l)ut  with  negative  result.  On 
January  15,  40  c.c.  of  an  emulsion  in  salt  solution  of  the  si)leen  just 
removed  from  a  man  with  i)ernicious  anemia  was  injected  sub- 
cutaneousl\  into  a  third  horse.  Neither  temperature  nor  blood- 
counts  have  changed  sinc(!  then  up  to  ^Nfay  1.  Owing  to  the  diffi- 
culty of  the  operation  in  horses  it  seems  impossible  to  try  the  effect 
of  splenectomy  in  animals  in  an  active  stage  of  the  infection. 
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ological Surgery  of  the  New  York  L^niversity  and  Bellevuc  Medical  College.) 

The  physiology  and  the  surgery  of  the  ahmentary  canal  have 
become  so  reciprocally  interdependent  each  alternately  correcting 
the  mistakes  of  the  other  and  showing  the  way  and  the  need  for 
further  research,  that  it  is  now  idle  for  either  of  these  branches  of 
medicine  to  proceed  to  any  conclusions  which  are  not  finally  and 
carefully  weighed  in  the  scales  of  the  other.  ^Yitness  the  immeasur- 
able effect  upon  the  recent  surgery  of  the  stomach  by  the  check  of 
physiology,  particularly  as  regards  the  subject  of  so-called  drainage 
and  the  indications  for  and  against  gastro-enterostomy,  and,  in  the 
immediate  present,  the  interesting  reversal  of  this  order  of  progress 
in  the  reconstruction  by  surgery  of  many  preconceived  and  erroneous 
physiological  notions  regarding  the  function  of  the  colon. 

It  is  true  that  the  effect  of  physiological  pressure  has  ])een  very 
slow  in  making  itself  felt,  else  there  would  be  fe\\er  individuals 
suffering  from  needless  gastro-enterostomies,made  by  the  "practical" 
surgeon  in  the  bland  assurance,  as  Walter  Cannon  says,  that  the 
human  gut  is  a  "system  of  rubber  tubes  conveniently  arranged  for 
splicing."  The  utter  truth  of  tiiis  humorous  view  has  long  been  a 
reproach  to  surgery,  and  the  words  of  this  gentle  humorist  have 
rightly  carried  greater  weight  with  American  surgeons  than  all  the 
tomes  of  his  physiological  predecessors. 

Obedient  to  the  law  of  reciprocal  reaction,  it  now  ajipears  cer- 
tain that  surgery  will  presently  return  to  j^hysiology,  in  fair  exchange 
for  her  correcting  influences,  certain  dominant  facts  regarding  tiie 
colon  which  have  hitherto  been  inaccessible  to  physiological  methods 
of  research.  It  seems  therefore  that  the  long  hoped  for  and  elysian 
prospect  of  a  physiologicocheniicnl  control  of  all  intestinal  oi)era- 
tions  is  no  longer  Utopian.  l)nt   actually   at   hand,     ("crtain  it    is 

'  Sinre  writing  the  above,  tin-  aulliors  find  that  Dr.  Horsley.  of  Hiehniond,  in 
.Tour.  Amor.'  Mod.  Assoc,  August  2.'^,  lOl.'i,  describes  a  method  f)f  interpolating  the 
ileum,  somewliat  .similar  to  lliat  described  in  tlicir  article.  Lanlennois,  of  Paris 
(personal  communication) ,  in  order  to  preserve  the  valve,  tran.^plants  it  with  a 
portion  of  thi;  cecum  into  the  .sigmoid. 
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that  the  sooner  there  is  complete  and  cordial  cooperation  between 
chemist,  physiologist  and  surgeon,  the  better  for  the  solution  of 
the  bewildering  maze  of  gastro-enterocolonic  problems,  the  very 
existence  of  which  is  only  just  beginning  to  be  recognized.  For  no 
one  man  can  be  master  of  surgical  technique  and  of  physiological 
chemistry  as  well,  and  it  is  progressively  evident  that  the  modern 
surgeon  has  much  to  offer  his  laboratory  coUegues  in  the  way  of 
hitherto  inaccessible  material. 

The  vicarious  assumption  of  the  function  of  one  organ  by  another 
in  close  physiological  relationship  must  be  much  more  common 
than  in  usually  supposed  and  it  no  doubt  affords  explanation  of  the 
question  so  frequently  asked,  as,  for  example,  of  the  removal  of  an 
appendix  or  a  gall-bladder,  "How  does  the  individual  prosper  with- 
out it?"  Doubtless,  all  the  vital  functions  having  long  since  been 
taken  over  by  allied  organs  or  perhaps  by  organs  heterologous  in 
morphology  if  not  in  function,  the  loss,  by  surgical  removal  of  the 
evident  and  mechanical  functions,  such  as  intermittent  storage  was 
not  harmful  to  the  economy. 

While  this  compensatory  power  of  the  human  economy  is  in  many 
cases  facultative,  it  may,  on  the  other  hand,  as  illustrated  by  the 
following  case,  be  congenital  in  type.  Lynch  has  reported-  the 
amazing  instance  given  to  him  by  Professor  Stockard  of  Cornell, 
of  a  human  being  who  reached  the  age  of  forty  years  with  only 
ninety-six  inches  of  intestine  from  the  stomach  to  the  anus.  The 
significant  point  in  this  case  and  which  bears  particularly  upon 
the  compensation  problem  under  consideration  was  that  the  lumen 
of  the  gut  was  decreased  as  shown  by  actual  measurements  in 
almost  precise  proportion  to  the  decrease  in  the  length.  This 
obviously  represents  an  effort  of  nature  to  equalize  the  rate  of 
absorption,  and  that  this  was  actually  achieved  is  shown  by  the  fact 
that  the  individual  never  suffered  any  discomfort;  was  well  nour- 
ished, and  died  of  an  intercurrent  trouble  without  any  suspicion  of 
abnormality  ever  having  been  suggested. 

An  excellent  operative  illustration  of  the  facultative  type  is 
probably  to  be  found  in  the  Author's  Case  No.  9SS  in  which  f/radvul 
intestinal  obstruction  from  ileocecal  valve  carcinoma  becoming 
complete,  was  tolerated  for  ten  days,  the  toxic  signs  being  mini- 
mized, whereas,  after  two  months  of  re-established  function,  acute 
obstruction  at  the  same  point  proved  fatal  in  three  days,  the  toxic 
signs  being  so  fulminant  as  to  cause  suppression  of  liver  function  and 
consequent  death.-^  Seen  in  this  light,  it  may  well  be  that  such  an 
organ  as  the  colon,  for  example,  may,  in  certain  cases  have  so  out- 
lived its  usefulness  to  the  human  economy  by  vicarious  transfer  of 
function  as  to  quite  justify  its  removal.  ]\Iany  of  the  authors'  cases 

-June  meeting  of  the  New  York  Gastro-enterological  Soc-iety,  1!U4. 
'  Draper-Schlutz,   Tlie  Glycuronic  Function   of  Liver  in   Intestinal   Obstrurtion, 
Jour.  Amer.  Med.  Assoc,  September  26,  1914,  vol.  clxiii,  p.  1079-10S2. 
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collectively  illustrate  this  point.  Xo.  180  specifically  so,  because 
after  ileostomy  formed  movements  showed  immediately  at  the 
stoma,  proving  that  the  ileum  previous  to  obstruction  had  already 
assumed  one  clonic  function.  That  from  birth  on,  it  had  no  func- 
tion save  that  of  a  catch  basin  as  intimated  by  certain  enthusiasts, 
seems  harsh  and  crude — diametrically  at  variance  with  every  law 
and  precept  of  biology. 

In  studying  the  author's  series  of  eight  ileostomies  it  is  easier  to 
believe  in  the  hypothesis  of  function  transfer  from  colon  to  ileum 
than  to  presuppose  that  the  colon  never  had  any  function  save  that 
of  storing  and  distributing  toxic  material.  The  gross  clinical  obser- 
vations on  this  series  of  ileostomies  alone  will  be  given,  the  labora- 
tory studies  being  reserved  for  a  later  paper.  In  each  patient  there 
was  a  marked  gain  in  weight,  the  fecal  movements  from  the  ileum 
were  always  solid  and  the  reaction  was  always  acid.  What  could 
offer  a  more  direct  reversion  of  the  older  teaching  of  the  physi- 
ology of  the  ileum? 

Consider  this  question  of  colonic  therapy  from  another  viewpoint. 
If  the  organ  has  a  function  vicariously  transferred  for  the  time, 
how  can  we  be  certain  that  after  a  restitution  of  normal  conditions, 
there  may  not  properly  exist  an  impulse  to  restore  to  the  colon  what- 
ever functions  it  may  have  parted  with  under  stress  of  weather? 
Such  functional  restoration  has  been  noted  by  Satterlee  in  studying 
a  large  number  of  cases  of  water  trap  stomach.  It  has  been  found 
by  him  little  short  of  amazing  to  note  the  rejuvenation  of  the 
function  of  the  gastric  mucosa  after  surgical  replacement  of  the 
organ,  and  this  is  particularly  so  because  no  gross  morphological 
change  was  noted  in  the  mucosa  at  time  of  operation. 

Potential  as  these  queries  necessarily  must  be.  they  are  given 
kinetic  value  by  the  fact  that  out  of  any  number  of  persons  under- 
going total  colonectomy  a  large  proportion  will  die  from  the  imme- 
diate effects  of  the  operation.  Whatever  the  vital  function  of  the 
organ,  it  is  therefore  obviously  better  to  retain  it  in  f(itu,  either 
in  whole  or,  under  certain  conditions  of  duodenal  dilatation  as 
described  by  Bloodgood,  in  part;  provided  that  fdiifohlc  provl.s'ion 
be  made  for  empiying  the  organ  at  its  oral  extremity.  It  seems  to 
the  writers  as  inappropriate  to  speak  of  cecal  "drainage"  as  of 
stomach  "drainage,"  since,  as  shown  by  one  of  them."*  as  well  as  by 
lunnerous  RdMitgen-ray  observations,  no  drainage  of  the  stomach 
occurs  from  its  most  dej)endent  part,  excci)t  when  the  organ  be 
temporarily  paralyzed,  as  in  the  dilatation  of  tlu'  last  stages  of 
l)yl()ric"  obstruction,  because  the  emptying  occurs  directly  in  line  leitli 
the  peristidtic  lenves,  (ind  not  (it  right  migles  to  them. 

I'Vom  a  study  ()!'  a  considerable  number  of  cases  of  chronic  colonic 
c()nstii)ation,  the  writers  are  convined  that  there  is  a  wt>ll  defined 

*  Draper,  Studies  Siur.  Lab.  Coluinlua,  vol.  i,  H'OT. 
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uroup  ill  which  the  constipation  is  due  to  preponderance  of  tlie 
anastaltic  over  the  prostaltic  colonic  wave.  This  is  easily  shown 
hy  the  rapid  transfer  of  a  bismutli  enema  from  the  rectum  to  the 
cecum  and  the  return  to  the  rectum  of  a  portion  of  the  mass — some 
remaining  in  the  cecum — the  round  trip  occupying  about  six  to 
eight  minutes.  The  haustral  segmentations  are  not  affected;  the 
return  to  the  rectum  is  slower  than  to  the  cecum :  gradually  the  hulk 
of  the  mass  accumulates  in  tliat  organ,  and  the  reciprocal  move- 
ment ceases." 

If,  as  we  believe,  there  is  this  form  of  anastaltic  constipation 
associated  with  coloduodenal  dilatation  and  insufficiency  of  the 
ascending  colon,  and  which  can  be  easily  diagnosed  by  the  Kcentgen- 
ray,  it  is  evidently  due  to  aberrant  physiology  rather  than  to  faulty 
morphology,  placement,  or  other  mechanical  conditions,  and  must 
be  treated  by  a  physiological  rather  than  mori)hological  method. 

Anastalsis  is  therefore  necessarily  a  most  important  factor  in 
colonic  therapy,  for  all  observers  are  agreed  not  only  as  to  the  fre- 
quent existence  of  the  anastaltic  w^ave  throughout  the  colon  but 
also  as  to  its  preponderance  over  the  prostaltic  wave  in  the  group 
considered. 

It  is  not  yet  agreed  in  what  exact  per  cent,  of  cases  this  pre- 
ponderance occurs,  but  it  is  assuredly  so  large  as  to  constitute 
the  most  urgent  problem  yet  to  be  solved  in  the  operation  of  ileo- 
colostomy.  This  is  positively  demonstrated,  not  alone  by  several 
of  the  authors'  cases,  but  by  the  actual  postoperative  clinical 
findings  of  those  surgeons  who  are  doing  this  operation  most  fre- 
quently. Patterson  asserts  that  fully  5  per  cent,  of  ileosigmoidos- 
tomies  require  colectomy  at  a  subsequent  date  because  of  the  pack- 
ing and  progressive  dilatation  of  the  partially  excluded  and  occluded 
segment.  It  has  been  shown  by  the  studies  of  surgical  physiologists^ 
that  a  totally  occluded  bowel  will  fill  to  bursting  with  fecoid  material 
in  a  very  short  time,  and  that  incomplete  exclusion  results  in  the 
so-called  "policeman  club"  dilatation  which  if  untreated  results  in 
terminal  perforation. 

Now  as  it  is  well  known,  the  small  gut  possesses  normally  but 
one;  the  prostaltic  wave.  Upon  this  fact  is  based  two  of  the 
methods  of  surgical  therapeusis  outlined  below. 

Draper  (unpublished  studies  from  the  Mayo  Laboratory  of  Sur- 
gical Chemistry  and  Physiology,  Rochester,  Minn.)  has  shown 
that  circular  segments  of  ileum  may  be  transplanted  into  the 
colon  without  undergoing  any  gross  morphological  change.  This 
has  also  been  demonstrated  by  others.  In  each  of  these  instances, 
however,  the  transplant  was  designed  to  bridge  a  gap  in  the  sigmoid 
following  resection  for  malignant  growth,  the  operators  making  no 

^  Observations  on  author's  cases  by  L.  T.  Le  Wald. 

«  Brown  Blake,  Studies  on  Exclusion.  Studios  from  the  Laboratory  of  Experi- 
mental Surgery,  Coluniliia  University,  vol.  i,  1907. 
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iiuMition  of  the  possible  important  physiological  therapeusis  of  this 
proceflrire.  It  is  evident,  however,  that  such  a  ring  of  ileum  would 
serve  to  hloek  the  colonic  anastaltic  wave  and  should  prevent  the 


Fig.  1. — Ileo-ceco-sigmoidostomy.  A  new  method  of  draining  the  colon  with 
or  without  short-circuiting.  The  conditions  calhng  for  this  physiological  method  of 
drainage  are  severe  anastaltic  constipation  or  cecal  dilatation,  secondary  to  pre- 
vious ileo-sigmoidostomy.     First  stage  in  technique. 


J^^/:l 


Fio.  2. — Ileo-ceco-sigmoidostomy.  Second  stage:  The  ilcac  segment  .IB  has 
been  slipped  cephalad  over  C.  This  is  done  to  facilitate  the  sewing  of  the  ends  AC, 
as  shown  in  the  detail  sketches. 


return  of  material  to  the  cecum.  Ilalstcil  was  the  first  to  record 
experimental  studies  in  gut  reversal,  and  we  know  from  his  work, 
and  from  that  f)f  later  ol)s('r\'ers  that  solid  materials  have  a  ten- 
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(leiicy  to  collect  at  certain  points  if  the  course  of  the  waves  is 
broken,  and  this  tendency  might  or  might  not  be  a  factor  limiting 
the  value  of  the  blocking  method  suggested. 

In  the  presence  of  a  sufficiectly  strong  wave  there  might  there- 
fore possibly  be  developed  a  tapering  colonic  dilatation  imme- 
diately aboral  to  the  trans])lant.  This,  however,  does  not  occur 
in  the  author's  experience  with  this  procedure  in  animals. 

The  physiological  hypothesis  which  should  explain  the  failure 
of  cecosigmoidostomy  may  perhaps  be  found  in  the  fact  that  the 
current  is  distaltic  or  oscillating^.  Reasoning  from  this  hypothesis 
the  authors  have  resorted  to  the  technique  shown  in  Fig.  1, 
and  the  work  has  been  done  on  animals  and  upon  the  cadaver. 


Fig.  3. — Ileo-ceco-sigmoidostomy.  The  ccphalad  end  of  the  ileac  segment  has 
been  united  to  the  cecum  and  the  double-barrel  anastomosis  with  the  sigmoid  is 
about  to  be  made.  Note  the  predominant  anastaltic  wave  in  sigmoid  as  shown  by 
arrows. 


The  ileac  segment  B  which  is  made  of  proper  length  to  reach  com- 
fortably from  the  cecum  to  the  sigmoid,  is  slipped  up  on  the  ileum 
and  united  throughout  about  half  its  length  as  shown.  Terminally 
the  aboral  ends  are  sutured  together  so  that  a  circle  results.  The 
effect  of  this  technique  is  virtually  the  production  of  a  double-barrel 
gun,  and  the  end  to  side  implantation  into  the  sigmoid  is  thus  con- 
verted into  a  single  procedure.  The  oral  extremity  of  the  segment 
B  is  then  inserted  into  the  oral  extremity  of  the  cecum.  Material 
is  in  this  way  able  to  pass  from  the  cecum  to  the  sigmoid,  but  can- 
not reverse  its  direction.  The  oscillating  distaltic  wave  is  made 
constant  or  monostaltic. 
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Fig.  4. — Ileo-ceco-sigmoido.stomj'.     The  operation  is  complete,  with  the  exception 
of  closing  the  ileac  fossa. 


Jw-Drapec,/ 
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Fig.  ■_'  shows  the  pliNsiologiciil  l)l()ckiiig  of  the  aiiiistaltic  \va\c 
hy  the  traiisphmtatioii  (^f  the  prostaltic  ileae  segment.  This  pro- 
cedure may  hv  employed  as  an  aid  in  ])re\enting  rcHnx  after  the 
usual  operation  of  ileosigmoidostomy. 


Fig.  6. — Ileo-sigmo-sigmoidostomy.     Section  and  overlapping  of  sigmoid  to 
anastalsis.    The  cephelad  current  will  not  pass  through  the  stoma. 


block 


Fig.  3  shows  a  very  simple  methtxl  of  preventing  anastaltic  reflux 
after  ileosigmoidostomy.  This  operation  is  performed  after  the 
usual  technique.  After  the  anastomosis  has  been  completed,  the 
sigmoid  is  divided  between  clami)s,  and  hy  means  of  a  cautery  im- 
mediately oral  to  the  anastomosis.  The  aboral  end  of  the  sigmoid 
is  invaginated  after  the  usual  manner,  and  the  oral  end  slip})ed  down 
beside  the  aboral  limb  until  the  oral  extremity  is  several  inches  below 
the  ileosigmoid  anastomosis.  The  operation  is  completed  l)y  a 
termino-lateral  anastomosis. 
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THE    SUBCUTANEOUS    INJECTION    OF    OXYGEN    AS    A 
THERAPEUTIC  MEASURE. 

By  John  McCrae,  M.D.,  M.R.C.P., 

SENIOR    ASSISTANT    PHYSICIAN,    ROYAL    VICTORIA    HOSPITAL,    MONTREAL. 

In  1912  DtTose"^  published  an  account  of  a  method  of  injecting 
oxygen  .suhcutaneously,  as  being  preferable  in  some  cases  to  the 
older  method  of  its  use  by  inhalation.  It  has  been  the  experience  of 
many  physicians  to  finally  lose  faith  in  the  stimulant  and  life-saving 
powers  of  oxygen,  because  again  and  again  the  appearance  of  the 
oxygen  tank  merely  meant  that  the  death  of  the  patient  was  im- 
minent. Evidently  Derose's  announcement  created  no  marked 
interest,  although  from  time  to  time  notice  appeared  of  the  use  of 
the  method  in  a  casual  way.  My  own  attention  was  called  to  the 
procedure  by  Dr.  Henry  O.  Howitt,  of  Guelph,  Ontario,  who  read  a 
paper  in  July,  1913,  at  the  Canadian  Medical  Association,  upon  the 
results  he  had  obtained  by  its  use.  Early  in  his  experience  he  was 
so  fortunate  as  to  resuscitate  a  patient  whom  he  thought  to  be 
beyond  the  possibility  of  recovery,  and  after  a  protracted  and  some- 
what disappointing  experience  of  it  in  hospital  practice,  a  similar 
result  happened  in  my  own  work. 

Observations  appearing  in  medical  literature  appear  to  indicate 
that  the  method  has  been  used  more  in  France  than  elsewhere. 
In  August,  1912,  Williams  tried  the  eft'ect  of  intramammary  injec- 
tion of  oxygen  gas  with  an  indefinite  idea  of  following  the  procedure 
of  injecting  oxj^gen  into  the  udders  of  cows  suffering  from  milk  fever. 
The  method  was  used  for  the  relief  of  eclampsia,  and,  reading  the 
author's  description,  one  concludes  that  the  injection  was  largely 
into  the  tissues  of  the  breast  rather  than  into  the  ducts.  Good 
effects  were  obtained  which  the  author  himself  attributes  as  much 
to  the  absorption  of  oxygen  in  a  general  way  from  the  tissues  as  to 
any  specific  eft'ect  ui)on  the  eclamptic  state.  Bayeux-  treated  ])ul- 
nionary  tuberculosis  and  its  conseipient  brcathlessness  by  a  series 
(if  injections — twenty  in  three  months — of  oxygen  into  the  tissues, 
with  the  result  that  he  has  a  decidetl  predilection  in  favor  of  its 
use.  Delmas  and  Delmas''  detail  their  experience  of  its  use  in  the 
resuscitation  of  asphyxiated  newborn  infants,  using  the  gas  pro- 
duced from  the  action  of  water  on  sodium  peroxide.  The  gas  was 
injected  into  the  breast  until  a  luiu])  the  size  of  an  orange  was 
raised,  and  llie  results  were  good. 

'  The  Siil)iiH;iiK'i)iis  Iiijcitiini  uf  Oxygon;  Its  liulifations,  Ti'cliniquo,  aiul  Ilosults, 
Mi'd.  Pri'sH  and  ('ire.  Limdon,  \91'2.  n.  .s.,  xciii,  459. 

2  Tiait^nient  de  In  tiil)orculi)SO  piilmonaire  par  Ics  injections  liypodermiques  do 
itaz  oxyg('^nc,  Ann.  de  ni<'>d.  et  eliir.  inf.,  Paris,  1912,  xvi,  337-344. 

•■*  Sur  I'eniploi  de  I'oxyK^ne  pnr  conimc  traitfinient.  do  la  niort  apparente  du 
iionvoan-iii'',   Rev.  mens,  do  gyuC'c,  d'obstot.  ot  do  pediat.,  Paris,  1912,  vii,  24r). 
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Derose's  niethod  i:>  to  ciiiploy  a  metal  t\  liiulcr,  closed  hy  a  heavy 
metal  top.  which  is  clamped  down:  from  the  eylinder  an  opening 
with  a  tube  permits  the  oxygen  to  escape.  A  gauge  at  the  side 
allows  the  eye  to  estimate  the  pressure  of  the  gas  in  the  c\linder;  a 
block  of  sodium  peroxide  immersed  in  water  supplies  the  gas,  of 
which  it  is  estimated  that  2  liters  are  supplied  from  10  grams  of 
the  chemical.  The  gas  runs  at  a  low  pressure  into  the  tissues, 
and  the  treatment  may  be  continued  for  a  considerable  time. 
Sodium  hydroxide  is  commercially  supplied  in  tins,  one  tin  for  each 
series  of  injections;  holes  are  punched  in  the  tin  immediately  before 
it  is  immersed  in  the  water. 

The  method  I  have  used  consists  in  conducting  the  gas  from  the 
usual  high-pressure  oxygen  cylinder  in  every-day  use.  To  the  cyl- 
inder is  attached  the  usual  valve  and  wheel  by  which  the  escape 
of  the  gas  is  regulated.  Rubber  tubing,  about  1  cm.  in  diameter, 
and  a  small  needle  completes  the  equipment.  The  needles  supplied 
with  antitoxin  answer  very  well.  The  whole  is  clean,  the  needle 
sterilized;  tincture  of  iodin  is  applied  to  the  .skin  at  any  desired 
part,  usually  the  upper  thorax;  any  part  of  the  body  where  the 
skin  is  lax  will  do  equally  well.  The  needle  is  placed  under  the 
surface  of  alcohol  or  sterile  water  so  that  the  rate  of  flow  may  be 
observed.  Just  short  of  a  continuous  stream  of  bubbles  answers 
best,  although  the  rate  does  nf)t  appear  to  be  of  much  moment. 
The  needle  is  then  pushed  through  the  .skin  and  according  to  the 
less  or  greater  depth  to  which  it  reaches,  the  oxygen  will  be  .seen 
infiltrating  in  all  directions,  or  a  gradually  increasing  lump  rises. 
Without  being  able  to  measure  the  amount  accurately,  the  usual 
procedure  is  to  raise  a  lump  of  half  the  size  of  a  foot-ball,  thirty 
seconds  or  a  minute  being  sufficient  time  for  this  amount.  If  the 
needle  be  withdrawn  and  the  opening  stopped  by  a  piece  of  adhesive 
plaster,  it  will  be  noted  that  absorption  usually  occurs  quickly, 
in  a  few  minutes  the  mass  will  have  disappeared,  although  for 
several  hours  the  fingers  can  detect  crepitation  over  the  spot;  with 
the  stethoscope  loud  crackles  may  be  heard  for  a  couple  of  days. 
The  distending  process,  even  where  it  has  been  fairly  sudden,  has 
never  in  my  experience  e.xcited  any  comment  from  the  patient  upon 
its  painfulness. 

Many  modifications  of  this  mode  were  used:  with  the  idea  of 
purifying  the  oxygen,  it  was  bubbled  through  water,  with  the 
result  that  air-emphysema  followed;  a  rubber  bag  filled  from  time 
to  time  from  the  tank  seemed  to  give  no  advantage,  and  sometimes 
the  pressure  .seemed  unnecessarily  low  when  it  was  employed. 

Oxygen  was  applied  in  this  manner  to  some  33  patients  with  dif- 
ferent disea.ses;  the  striking  case  alluded  to  above  was  that  of  a  man. 
aged  thirty  years,  who,  after  resection  of  a  large  piece  of  bowel  and 
new  growth,  appeared  to  be  dying  three  hours  after  operation;  the 
lungs  were  greatly  edematous,   respirations  sixty  to  the  minute, 
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very  shallow;  my  own  impression  was  that  he  would  die  within  a 
quarter  of  an  hour.  He  was  given  four  large  injections  during  three 
hours  and  lived.  Although  no  alteration  was  noted  for  a  consider- 
able time  in  the  rate  of  respiration,  his  comfort  increased  from  the 
moment  the  gas  was  applied. 

In  cardiac  and  renal  dyspnea  the  comfort  obtained  was  usually 
notable:  in  one  case  of  cardiac  disease,  where  severe  dyspnea  was 
met  repeatedly  by  the  use  of  morphin,  we  were  able  for  several 
days  to  replace  the  morphin  entirely  by  oxj'gen. 

Eleven  cases  of  pneumonia  were  repeatedly  treated,  and  the 
results  were  extremely  disappointing.  The  respiration  rate  never 
decreased  by  more  than  six  per  minute,  and  the  rate  often  remained 
unchanged.  It  is  true  that  comfort  was  at  times  increased,  and 
cyanosis  sometimes  lessened;  the  course  of  the  disease  appeared 
totally  unaffected.  Such  a  result  might  be  predicted,  if  one  bears 
in  mind  Peabody's^  observation  that  in  pneumococcus  bacteriemia, 
the  oxygen-combining  power  of  the  blood  falls  with  the  progress 
of  the  disease.  A  recent  paper  dealing  with  uses  of  oxygen  in  tissue 
mechanism  and  its  relation  to  respiration,  by  A.  G.  Auld^  will  repay 
reading. 

Without  making  any  claims  whatever  on  behalf  of  oxygen  gas 
thus  administered,  it  remains  to  be  said  that  here  is  an  easy  method 
of  administration  in  which  there  is  no  waste,  and  in  which  pre- 
sumably the  oxygen  is  used  as  it  is  needed  by  the  corpuscles  and  the 
tissues;  further,  in  cases  where  respiration  is  interfered  with  or  is  in 
abeyance,  it  may  quickly  be  given,  and  in  as  many  parts  of  the  body 
in  quick  succession  as  is  desired.  It  seems  a  desirable  addition  to 
the  armament  of  the  operating-room  as  a  provision  against  acci- 
dents of  anesthesia,  the  more  so  as  it  can  be  administered  by  a 
nurse  without  interfering  with  those  who  are  concerned,  for  the 
moment,  in  other  active  measures. 

By  way  of  summary,  the  following  states  were  })roved  to  be 
amenable  to  its  use: 

1.  Accidents  from  anesthesia. 

2.  Edema  of  the  lungs,  edema  of  the  glottis,  and  accidental  inter- 
ference with  respiration  by  disease  of  the  upper  i)art  of  the  respi- 
ratory tract. 

3.  Marked  dyspnea  with  defective  oxygenation,  as  in  cardiac 
and  renal  disease. 

4.  Asphyxia  of  infants  at  i)irth. 

5.  Syncope. 

f).  Electrocution. 

*  Peahody,  The  Carl)on  Dio.xide  Content  of  the  Blood  in  Pneumonia,  .lour.  Isxpor. 
Mod.,  li»12.  xvi.  701. 

'OxyKcn  Want  and  the  Moan.'*  of  its  Roliof,  British  Mod.  Jour.,   1!1H,  i.  lOlU). 
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NEW  GROWTHS  INVOLVING  THE  TERMINAL  BILE  AND  PAN- 
CREATIC DUCTS:  THEIR  EARLY  RECOGNITION  BY  MEANS 
OF  DUODENAL  CONTENT  ANALYSES. ^ 

Bv  BuRRiLL  B.  Crohn, 

ASSISTANT    IN    CHEMISTRY,    PATHOLOGICAL    LABORATORY,    MT.    SINAI    HOSPITAL; 

FIRST    ASSISTANT,    GASTRO-ENTEROLOGICAL    DEPARTMENT, 

MT.    SINAI    HOSPITAL    DISPENSARY. 

(From  the  Department  of  Physiological  Chemistry,  Pathological  Laboratory, 
Mt.  Sinai  Hospital,  New  York.) 

The  introduction  of  methods  of  obtaining  and  analyzing  duodenal 
contents,  aspirated  from  the  upper  part  of  the  small  intestine  by 
means  of  the  duodenal  tube,  has  made  possible  a  means  of  diagnosis 
hitherto  unrecognized. 

It  is  at  the  present  time  generally  conceded  that  the  chemical 
in\''estigation  of  the  contents  of  the  duodenum  gives  definite  infor- 
mation of  the  patency  or  non-patency  of  the  bile  and  pancreatic 
ducts.^  It  will  be  my  purpose  to  establish  a  second  premise:  that 
tumors  of  this  region  usually  completely  obstruct  one  or  both  of 
these  ducts,  also  to  demonstrate  that  other  i)ath()logical  conditions 
do  not  entirely  obstruct  these  passages. 

The  natural  conclusion  from  these  two  premises  must  necessarily 
follow,  namely,  complete  absence  of  bile  or  pancreatic  ferments 
from  the  duodenal  contents  determines  the  diagnosis  of  new  growth 
in  this  region.  This  paper  will  attempt  to  establish  from  facts,  the 
accuracy  of  the  deduction. 

In  order  more  fully  to  understand  the  mechanism  by  which  the 
patency  of  the  bile  and  pancreatic  ducts  is  obliterated  by  new 
growths,  it  is  essential  to  consider  the  anatomical  relations  of 
these  channels  to  the  second  portion  of  the  duodenum  and  then  to 
consider  the  various  points  of  origin  of  new  growths  in  this  vicinity. 

In  one-third  of  all  instances  the  common  bile-duct  does  not 
traverse  the  head  of  the  pancreas  but  runs  along  the  posterior 
surface  of  this  organ  to  enter  the  duodenum  separately  or  in  con- 
junction with  the  excTetory  duct  of  the  pancreas.  In  the  other 
two-thirds  of  the  instances  the  common  bile  duct  in  its  terminal 
portion  passes  through  the  substance  of  the  pancreas,  from  which 
it  emerges,  to  enter  in  an  oblique  direction  the  wall  of  the  second 
])ortion  of  the  duodenum,  traversing  the  thickness  of  the  gut  at 
this  ])oiiit  for  an  area  varying  from  .a  few  millimeters  to  I  or  2  cm. 

'  Thi.s  paper  is  liased  upon  sluilies  <arrio(l  on  in  tlie  \v;irds  and  pathological  labora- 
tory of  Mt.  Sinai  Hospital,  Now  York.  The  author  desires  to  acknowledge  the 
courtesy  and  kind  spirit  of  cooperation  shown  him  Ijy  the  attending  i)hysicians  and 
surgeons  of  the  hospital  during  the  course  of  this  investigation. 

-  The  techni<iue  of  the  examination  of  duodenal  contents  is  fully  considered  in  a 
paper  by  liic  author  pul)iishrd  in  llir  Amkh.  .lont.  Mkd.  S<i.,  191:{,  cxix,  '.i'Xi. 
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The  bile  duct  may  now  penetrate  the  intestine  and  open  alone 
into  the  duodenum,  or,  as  is  more  common,  it  may  unite  with  the 
pancreatic  duct,  thus  forming  a  common  channel,  the  ampulla 
of  Vater.  This  ampulla  is  only  a  few  millimeters  in  length  and 
breadth  and  opens  into  the  lumen  of  the  second  part  of  the  duo- 
denum, less  often  directly  or  more  usually  through  a  small  knob 
of  tissue,  the  papilla  of  Vater,  which  projects  inwardly  from  the 
mucosa  of  the  intestine. 

It  is  thus  noted  that  many  variations  may  occur  in  the  course 
and  method  of  exit  of  the  common  bile  duct  in  its  relation  to  both 
the  pancreatic  duct  and  the  duodenum.  Letulle  and  Lorrier^ 
distinguish  the  following  four  common  types  (see  figure) : 

(a)  The  ducts  unite  to  form  a  common  ampulla.  This  is  con- 
sidered the  normal  arrangement. 

(6)  The  ducts  unite  while  still  some  distance  from  the  lumen  of 
the  intestine  and  enter  the  intestine  by  a  small  common  channel, 
but  without  the  formation  of  an  ampulla. 

(f)  The  ducts  open  separately  into  the  intestine  without  the 
formation  of  either  ampulla  or  papilla. 

(d)  The  ducts  open  separately,  but  through  the  formation  of  a 
papilla. 

Because  of  the  great  variability  in  the  course  of  these  ducts 
and  in  their  relationship  to  each  other  it  will  be  readily  conceived 
that  the  obstructive  capacity  of  a  new  growth  arising  in  this  vicinity 
will  depend  in  great  part  upon  the  anatomical  conditions  which  it 
finds  as  well  as  upon  the  point  from  which  it  arises  and  the  direc- 
tion in  which  it  grows. 

Origin  of  New  Growths  in  This  Region.  We  recognize  six 
principal  points  from  which  a  new  growth  can  originate  in  this 
vicinity : 

1.  The  connnon  bile  duct. 

2.  The  ampulla  of  \'ater. 

3.  The  duct  of  Wirsung. 

4.  The  jjapilla  of  Vater. 

5.  The  duodenal  mucosa. 

G.  The  head  of  the  pancreas. 
Type  1.  Carcinoma  of  the  Common  Bile  Duct  at  or  Near  /f.v 
Termination.  This  point  of  origin  is  fairly  frequent  as  compared 
with  the  am])ulla  of  Vater  or  the  duct  of  Wirsung  as  a  starting-point. 
One  third  of  all  new  growths  of  the  bile  ducts  arise  in  the  lower  or 
terminal  portion  of  the  choledochus  (Rolleston^).  (irowths  origin- 
ating h(Te  arc  ])ractically  always  carcinomata.  They  are  small 
white  or  i)inkish  Unnors,  which  early  encircle  and  constrict  the 
lumen   of  llie  (liicl,  causing  complet(>  olistrnctioii   to  the  ])assag(^ 

Miuolcd  fnnii   KoliMiii  :in<l  <   imiiiiiilL'"',  Tlir   I';m<  ifas.  its  SiiiKiry  ;iiiil   I':ilhi>li>t;y, 
l'.t()7,  p.  50. 
*  Diseases  of  (lie  Mv.t,  (  ;;i11-1.1:i(1iI.t,  iukI  l<il<'  l>u<-ts,  I'll'.',  p.  C.'.U. 
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of  bile.  Tlic  tumor  usiiallx  urows  ;il<)n<;-  tlir  course  ol"  llic  duct 
jind  outwarrl  into  the  tinodciial  wall,  infiltrating^  the  nuicosa  and 
finally  ulcerating!;  freely  into  tlu>  lumen  ot"  the  intestine.  Once  tlio 
carcinomatous  process  reaches  the  mucous  surface  of  the  duodenum 
it  may  spread  rapidly  o\er  this  surface  as  an  ulceratinji;  necrosing 
tumor.  Involvement  of  the  duct  of  Wirsung  and  the  head  of  the 
pancreas  may  also  occur. 


d 


Diagrammatif  representation  of  variation.s  that  may  oecur  in  the  course  and 
method  of  exit  of  the  common  l)ile  duct  in  its  relation  to  both  the  pancreatic 
ducts  and  duodenum.     (Modified  from  Rotjson  anrl  CanimidKc.) 


The  duration  of  this  form  of  carcinoma  is  five  to  six  months. 
Local  glandular  metastases  are  frequent,  involving  the  lymph 
nodes  on  the  posterior  surface  of  the  head  of  the  pancreas  and 
those  in  the  pancreatieofluodenal  angles.  The  liver  may  also 
show  a  few  metastatic  nodules.  The  symptoms  are  those  of 
gradually  increasing  and  unremitting  jaundice,  associated  with 
loss  of  weight  and  cachexia.  In  this  type  of  case  the  gall-bladder 
is  usually  firm  and  globular  and  distinctly  palpable.  The  stools 
are  acholic. 

VOL.    148,    NO.    6. DECEMBER,    1914.       28 
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The  clinical  picture  may  be  confused  by  attacks  of  abdominlal 
colic  simulating  gall-stone  colic,  so-called  "pseudo-gall-stone  colic." 
Though  gall-stones  are  present  in  at  least  one-third  of  the  cases 
of  choledochus  carc-inomata,  yet  it  is  generally  recognized  that 
such  attacks  of  pain  are  due  to  irritative  s])asni  of  the  duct,  or 
spasmodic  contractions  of  the  tense  gall-bladder.  The  following 
case  is  an  illustration  of  the  foregoing  type: 

Case  I. — L.  K.,  female,  aged  sixty-eight  years,  was  admitted 
to  the  service  of  Dr.  J.  Rudisch  in  December,  1913,  with  the  history 
of  gradual  appearance  of  jaundice  four  months  before,  associated 
with  sharp  cramp-like  attacks  of  pain  in  the  epigastrium,  occurring 
at  irregular  intervals,  frequently  at  night,  and  worse  after  eating. 
The  pains  radiated  to  the  right  shoulder  posteriorly.  Vomiting 
occurred  synchronously  with  the  attacks  of  abdominal  cramps. 
There  had  been  steady  loss  of  appetite  and  progressive  loss  of 
weight. 

On  physical  examination  an  emaciated  woman  was  seen,  deeply 
jaundiced  with  a  dark  olive  tint  of  icterus.  The  edge  of  the  liver 
was  just  jjalpable  at  the  free  border  of  the  ribs.  In  the  region  of 
the  gall-bladder  an  indefinite  mass  was  felt  on  several  occasions, 
though  not  constantly.     A  secondary  anemia  was  present. 

The  examination  of  the  stool  showed  blood  several  times;  at 
first  the  stool,  while  acholic,  contained  no  excess  of  muscle  fiber 
and  no  neutral  fat  microscopically.  During  the  progress  of  the 
disease  both  neutral  fat  and  a  great  excess  of  muscle  fiber  a])- 
peared. 

The  duodenal  tube  was  passed  on  two  occasions  ten  days  apart. 
Both  times  the  contents  were  milky  white  in  color,  slightly  acid, 
and  exhibited  no  trace  of  bile  on  chemical  examination.  The 
pancreatic  ferments  were  completely  absent. 

A  diagnosis  of  complete  obstruction  of  both  bile  and  pancreatic 
ducts  by  a  ne()j)lasm  was  made. 

The  patient  declined  rapidly,  evidencing  progressive  emaciation 
and  unremitting  jaundice.  Death  occurred  six  and  a  half  months 
after  the  onset  of  the  symptoms. 

At  autopsy  (performed  by  Dr.  Wni.  Thalhimer)  an  nlcerated 
necrosing  carcinomatous  mass  occnpied  the  second  portion  of  the 
duodenum,  overlying  and  involving  the  head  of  the  pancreas. 
The  tumor  extended  upward  into  the  first  or  descending  portion 
of  the  duodenum  almost  to  the  |)ylorus. 

The  common  bile  duct  in  its  intraduodenal  course  was  hiid  bare 
and  open  by  the  necrosing  mass;  the  upper  end  was  involved  by 
new-growth  tissue,  the  lower  end  of  the  duct  was  found  intact  as 
it  entered  the  preserved  papilla  of  \'ater.  The  duct  of  Wirsung 
could  not  be  ])robed  beyond  its  termination  in  the  i)apilla,  as  it 
soon  entered  the  carcinomatous  tissue  and  its  hnnen  was  obliterated. 
The  ni;ihgii;int   growth   had   infiltrated   the  head   of  the  pancreas; 
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the  body  and  tail  of  the  gland  in  addition  showed  ad\aneed.  almost 
complete  fibrous  atrophy. 

The  surface  of  the  liver  appeared  studded  with  a  few  small 
nodules  of  new  grov\'th;  the  gall-bladder  was  slightly  distended. 
Metastatic  infiltration  occurred  in  the  retropancreatic  lymph  nodes. 

The  histology  of  the  tumor  was  that  of  a  cylinflrical-cell  adeno- 
carcinoma, such  as  might  arise  either  from  the  l)ile  duct  or  the 
intestinal  mucosa. 

The  centre  of  the  crater  of  the  tumor,  its  oldest  portion,  was 
located  over  the  terminal  portion  of  the  common  bile-duct,  and 
this  was  therefore  regarded  as  the  probable  point  of  origin. 

In  this  case  the  duodenal  contents,  giving  definite  knowledge 
of  complete  closure  of  both  the  large  excretory  ducts  of  liver  and 
pancreas  made  possible  a  definite  diagnosis  of  neoplasm. 

Type  2.  Carcinoma  Arising  in  ike  Ampulla  of  J'atcr.  This 
type  of  carcinoma  is  rare,  Rolleston,-^  in  1912,  being  able  to  cite 
only  nineteen  genuine  cases.  Hanot,*^  who  has  given  us  one  of 
the  clearest  descriptions  of  this  variety  of  cancer,  termed  it  "  cancer 
du  pylore  i)ancrcaticobiliaire,"  in  contradistinction  to  neoplasms 
arising  from  the  duodenal  surface  of  the  j)ai)illa  or  from  the  bile 
duct.  It  occurs  as  a  small  papillary  outgrowth  usually  limited 
to  cherry  size,  springing  from  the  inner  folfls  of  the  nnicous  mem- 
brane lining  the  ampulla.  Such  a  growth  by  its  mechanical  position 
blocks  the  two  large  ducts  entering  to  form  the  cloaca. 

Biliary  as  well  as  pancreatic  stasis  is  usually  absolute.  Second- 
ary inflammatory  and  obliterative  changes  in  the  ])ancreas  occur. 
Death  takes  place  within  nine  months  from  cholemia  or  emaciation. 
Secondary  growths  occur  only  in  the  liver,  and  these  in  but  20  per 
cent,  of  the  cases.  Histologically  these  tumors  are  cylindrical-cell 
carcinomata. 

Of  this  rarer  type  I  have  no  examples  to  otter.  Theoretically 
the  duodenal  contents  in  such  a  case  should  exhibit  absence  of 
both  bile  and  pancreatic  ferments. 

Type  'A.  Neojdasms  Arising  in  ihe  Dud  of  W'irsung.  This  is  an 
exceedingly  rare  form  of  growth,  not  more  than  two  or  three  authen- 
ticated cases  being  on  record.  It  is  claimed  by  Letulle"  that  these 
tumors  are  always  spheroidal-cell  carcinomata.  The  case  reported 
by  Carnot  and  Harvier^  is  a  good  illustration.  The  history  is 
that  of  a  woman,  aged  .sixty-one  years,  who  snttercd  from  attacks 
of  pain  and  vomiting.  Ten  months  later  she  dc\cl(»ped  a  pro- 
gressive and  intense  jaundice,  accompanied  by  advancing  emacia- 
tion. Death  followed  an  attempt  to  puncture  the  distended  gall- 
bladder. 

At   autftpsy  a  small   tunior,  the  si/.»-  of  a   l\  nipli   node,  nccnpicd 

'  Lof.  cit.,  p.  703.  '■  Ai.li.  (ii'ii.  <lr  M('.l..  IVKl,  ii.  .'.17. 

'  Pr<-.s.s<«  MMicalo,  I'.MMi,  xiv.  L'.IC. 

s  Bull,  ct  Mem.  di-  Soc.  do  .McVl.  dHop.  dc  P.iris.  I'.KtC.  xxiii.  2<i(i. 
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the  mouth  of  the  Wirsungian  duct  at  its  point  of  entrance  into 
the  ampulla.  Complete  obstruction  of  both  bile  and  pancreatic 
systems  was  present.  The  tumor  was  an  adenocarcinoma  com- 
posed of  atypical  cuboidal  cells.  No  metastases,  either  glandular 
or  hepatic,  were  found. 

Of  this  type  of  case,  with  origin  in  the  terminal  portion  of  the 
duct  of  Wirsung,  I  have  no  example  to  ofi'er. 

Type  4.  New  Growths  Arising  from  the  Duodenal  Surface  of  the 
Papilla  of  Voter.  This  point  of  origin  is  a  more  common  one,  if 
not  the  most  common,  of  this  group.  Of  all  duodenal  carcinomata, 
66  per  cent,  spring  from  the  mucosa  of  the  papilla,  forming  the 
so-called  "circum-papillary"  tumors.  Carcinomata  arising  here 
are  usually  cylindrical-cell  in  structure  and  histological  appearance. 
They  vary  in  size  from  a  small  pea  or  nut  to  that  of  the  phalanx  of 
the  little  finger,^  being  also  described  as  assuming  the  magnitude 
of  a  small  lemon.  The  form  usually  taken  is  that  of  an  excavated 
or  eroded  ulcer,  depressed  in  its  centre,  with  raised,  overhanging, 
thickened,  carcinomatous  walls.  The  tumor  grows  by  extension 
into  the  surrounding  tissues,  the  centre  ulcerating  the  deeper 
strata  while  the  edge  advances.  Severe,  often  fatal  hemorrhage 
frequently  results  from  erosion  of  larger  vessels  in  the  base  of  the 
ulcer.  In  its  progress  it  invades  the  large  excretory  ducts  in  this 
region,  causing  obstruction  to  biliary  and  pancreatic  outflow. 
Later,  as  necrosis  progresses,  these  ducts  are  laid  open,  thus  allow- 
ing entrance  to  infecting  bacteria.  Suppurative  cholangitis  and 
multiple  hepatic  abscesses  are  common  sequela^  of  this  type  of 
neoplasm.  jNIetastases  occur  late  in  the  regional  lymph  nodes 
and  in  the  liver,  more  rarely  in  the  peritoneum  and  distal  organs. 
The  duration  of  the  illness  A'aries  from  seven  to  fifteen  months, 
death  occurring  from  icterus  gravis,  progressive  emaciation,  hemor- 
rhage, or  hepatic  infection. 

The  symptoms  are  those  of  obstructive  jaundice,  associated 
with  diarrhea,  melena  and  emaciation.  Rigors  and  a  febrile 
course  are  common.  The  liver  is  enlarged,  the  gall-bladder  usually 
l)alpable.  The  icterus  in  this  type  of  case  may  be  intermittent, 
depending  on  whether  the  new  growth  is  in  the  stage  of  infiltration 
and  obstruction  or  in  the  later  stage  of  necrosis  with  the  release 
of  the  withheld  secretions.  Of  this  class  of  carcinomata  the  following 
two  cases  are  typical: 

Case  II. — D.  S.,  male,  aged  sixty  years,  was  admitted  to  the 
service  of  Dr.  .\.  (I.  Gerster  May  28,  1913,  giving  a  history  of 
illness  of  four  months'  duration,  characterized  by  graciual  appear- 
ance of  jaun<lice,  sour  crnctations,  nausea,  and  heaxincss  after 
meals.  The  stciols  had  been  white  since  the  onst>t  of  the  jaundice. 
'J'liere  had  been  a  loss  of  weight  since  the  onset  of  the  illness. 

»  Clcrnioiil,  Ih'Y.  do  Cyiu'c.  ct  i|c  Cliir.  .Muloiniiialf,  I'M.i.  xx,  .33. 
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Oil  examination  the  man  was  seen  to  he  emaciated,  deeply 
icteric;  the  hver  was  palpahle  three  fingers'  breadth  helow  the  free 
border  of  the  ribs  as  a  smooth,  even  edge.  The  gall-bhidder  was 
not  palpable.  Occult  blood  was  present  in  the  stool;  the  urine 
was  repeatedly  negati^•e  for  sugar.     Irregular  fever  was  present. 

On  operation  a  mass  was  felt  occupying  the  head  of  the  pancreas; 
a  cholecystostomy  for  the  relief  of  jaundice  was  performed.  Death 
occurred  four  days  later,  the  patient  never  having  rallied  from  the 
shock  of  the  surgical  intervention. 

At  autopsy  (performed  by  Dr.  William  Thalhimer)  an  excavated 
cacinomatous  ulcer  was  noted,  occupying  what  had  been  the  site 
of  the  papilla  of  Vater;  the  growth  was  about  2  cm.  in  diameter, 
irregularly  round,  with  worm-eaten  centre  and  slightly  rai.sed,  thick- 
ened, carcinomatous  rim.  Both  the  common  bile  and  pancreatic 
ducts  were  enormously  dilated  at  their  termination  to  the  size  of 
an  adult  little  finger;  the  dilatation  of  these  duct  systems  extended 
throughout  their  entire  extent  to  the  capillar\'  origins  in  liver  and 
pancreas.  The  terminals  of  the  ducts  oi)cned  directly  into  the 
base  of  the  carcinomatous  ulcer,  a  very  fine  probe  being  passable 
from  the  duodenal  surface  into  the  lumen  of  the  pancreatic  duct, 
but  not  into  that  of  the  bile  duct.  The  duct  of  Santorini  was 
present,  much  distended,  but  ending  blindly  in  the  inferior  portion 
of  the  pancreatic  head. 

The  liver  presented  two  small  nodular  metastases  on  its  anterior 
and  superior  surface.  A  small  lymph  node,  underlying  the  head 
of  the  pancreas,  was  infiltrated  with  new  growth. 

On  microscopic  examination  the  tumor  consisted  of  a  cylindrical- 
cell  carcinoma.  The  pancreas  evidenced  an  advanced  interstitial 
inflammation  of  the  perilobular  type.  The  islands  of  Langerhans 
were  well  preser^'ed  throughout. 

The  duodenal  contents  of  this  case,  aspirated  before  the  operation, 
presented  a  complete  absence  of  bile;  pancreatic  ferments  were 
present  and  only  very  slightly  diminished  from  their  normal  strength. 
The  diagnosis  of  complete  closure  of  the  bile  duct,  but  patent 
pancreatic  duct,  was  confirmed  by  the  autopsy  findings  above 
quoted. 

It  is  evident  that  at  the  time  of  examination  and  of  death  the 
tumor  had  advanced  to  that  stage  at  which  carcinomatous  infiltra- 
tion had  obstructed  the  bile  duct,  but  secondary  necrosis  at  its 
base  had  allowed  a  leakage  of  pancreatic  secretion.  The  enormous 
flilatation  of  the  entire  pancreatic  duct  system  was  prima  facie 
evidence  of  previous  long-standing  occlusion  of  these  excretory 
channels. 

Cask  III. — L.  J.,  male,  aged  forty-eight  years,  was  admitted 
to  the  nit'dical  service  of  Dr.  X.  K.  Brill,  giving  a  history  of  eight 
days'  duration,  characterized  by  consti[)atioii  aiui  increasing 
though  })ainlcss  jaundice.     On  i)hysical  examination  a  moderately 
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well-nourished  man  was  seen,  with  a  jaundice  of  a  hght  saffron 
hue.  On  abdominal  palpation  no  masses  were  felt;  the  liver 
extended  to  one  finger  below  the  free  border  of  the  ribs.  The 
gall-bladder  was  not  palpable.  The  temperature  was  slightly 
elevated  during  the  first  two  weeks  in  the  hospital,  then  becoming 
normal.  Blood-count:  leukocytes,  6400;  polymorphonuclears,  59 
per  cent.;  lymphocytes,  31  per  cent.;  eosinophiles,  9  per  cent,  to 
12  per  cent.  Urine  repeatedly  negative  for  sugar.  The  stools 
were  dark  brown  and  large,  free  fat  and  muscle  fiber  being  absent; 
blood  was  chemically  present. 

The  course  of  the  patient  during  this  time  was  one  of  gradual 
impro^•ement,  the  jaundice  slowly  clearing  up,  temperature  becom- 
ing normal,  and  general  condition  improving.  The  patient  was 
discharged,  twenty -five  days  after  admission,  practically  well. 

Se^'en  weeks  later  he  was  readmitted  to  the  hospital,  stating 
that  he  had  remained  free  of  symptoms  until  four  weeks  before, 
when  the  jaundice  had  reappeared.  His  stools  had  become  yellow- 
ish white  and  urine  dark  bro\\n.  He  now  stated  that  he  suffered 
from  occasional  attacks  of  epigastric  pain.  On  physical  examina- 
tion the  liver  was  felt  three  fingers  below  the  free  border  of  the 
ribs,  and  was  tender.  The  gall-bladder  was  palpable  as  a  small 
globular  mass.  During  the  four  days  that  elapsed  before  the 
operation  the  temperature  assumed  a  distinctly  septic  curve, 
reaching  104°  to  105^  F.  in  the  cAening  and  approaching  normal 
during  the  morning. 

At  operation  a  small  mass  was  noted  occupying  the  head  of  the 
])ancreas;  the  liver  was  much  enlarged  and  studded  with  abscesses; 
the  gall-bladder  was  distended.  C'holecystostomy  was  performed. 
Death  occurred  on  the  succeeding  day  from  shock. 

At  autopsy  (performed  by  Dr.  Olitzky)  the  site  of  the  pai)illa 
of  Vater  was  replaced  by  an  irregularly  circular  carcinomatous 
ulcer,  2..")  cm.  in  diameter.  The  centre  apjiearc^d  dei)ressed.  uneven, 
and  covered  with  irregular  linear  depressions  and  ridges.  The 
edges  were  thickened  and  overhanging,  composed  of  pinkish,  firm 
tissue.  The  choledochus  and  Wirsungian  duct  both  entered  the 
base  of  the  ulcer,  being  nnich  dilated  throughout  their  extent.  The 
bile  duct  was  completely  closed  off  by  the  infiltrating  tumor;  the 
paiuTcatic  duct  allowed  the  passage  of  a  fine  probe. 

The  liver  was  nnich  enlarged,  and  riddled  with  smaller  and 
larger  abscesses  containing  thick  nnicoid  |)us.  The  hepatic  ducts 
and  their  radicles  W(Te  enormously  dilated. 

The  paii(Tea,s  was  slightly  firmer  than  normal.  On  tlu>  pt>sterior 
surface  of  the  head  was  an  enlarged  lymph  node  infiltrated  with 
carcinoma,  also  a  similar  node  in  the  superior  pancreaticduc^denal 
angle.     Xo  other  metastases  were  present  in  the  bodx . 

Histologically  the  tumor  was  an  adenocarcinoma  composed  of 
c\lindrical    cclU.     Th(>   |)ancrca>   showed    considerable   atrophy    of 
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the  parenchyma;  the  islands  of  Langerhans  were  retained  through- 
out. 

Duodenal  contents  obtained  from  this  patient  on  his  first  stay 
in  the  hospital  showed  an  abundance  of  thick  nnicoid  biU>  and 
very  active  pancreatic  ferments.  Reexamination  of  duodenal 
contents  after  his  return  to  the  hospital  presented  a  complete 
absence  of  bile;  pancreatic  ferments  were  present,  though  distinctly 
weaker  than  on  the  previous  examination. 

It  is  evident  in  this  case  that  at  the  time  of  the  first  examination 
with  the  duodenal  tube  (two  weeks  after  the  onset  of  sxinptoms) 
the  growth,  then  in  an  early  stage,  had  obstructed  the  bile  cluct. 
causing  the  jamidice,  but  already  partial  necrosis  of  the  tumor 
had  reopened  the  mouth  of  both  ducts.  The  jaundice  at  this 
date  was  disappearing. 

At  the  later  examination  the  growth  had  progressed,  completely 
closing  off  the  bile  duct  in  its  advancing  infiltrating  border,  but 
ulcerating  in  its  centre  and  allowing  the  escape  of  pancreatic  secre- 
tions. The  diminution  in  the  strength  of  the  ferments  gave  evidence 
of  increasing  damage  to  the  pancreatic  tissue.  At  autopsy  the 
enormous  dilatation  of  the  two  drainage  systems  ofl'ered  proof 
of  long-standing  and  probably  complete  obstruction  for  a  variable 
period,  followed  by  necrosis  over  the  mouth  of  the  Wirsungian 
duct. 

Type  .3.  Xciv  (irowih.s  Arising  from  the  Duodenal  Mucisa.  This 
group  includes  only  those  neoplasms  arising  from  the  mucous 
membrane  of  the  duodenum,  exclusive  of  tho.se  arising  from  the 
papilla  of  Vater,  the  so-called  "circum-papillary"  tumors  described 
as  Type  4. 

( "arcinomata  of  the  duodenum  are  rare,  forming  only  2.:^  per  cent, 
of  all  intestinal  cancers  or  0.3  percent,  of  all  cancers  (X.  K.  Brill'"). 
According  to  KoUeston,"  three-quarters  of  the  carcinomata  of  the 
small  intestine  occur  in  the  duodenum.  Of  36  cases  of  duodenal 
cancers,  8  occurred  in  the  first  portion  alone  (jiLxtapyloric),  24 
in  the  second  portion  (including  "papillary"  cases),  and  4  in  the 
third  portion  alone  (infrapapillaryj 

Carcinomata  arising  in  the  mucosa  of  any  part  of  the  duodenum 
may  increase  in  size  by  extension  so  as  to  involve  the  papilla  of 
Vater  or  the  openings  of  the  large  ducts,  and  so  may  simulate 
carcinomata  of  the  papilla  or  pancreas  head.'-  These  tumors  are 
cylindrical-cell  adenocarcinomata  in  type  and  behave  essentially 
like  those  of  papillary  origin.  They  necrose  freely,  and  in  so  doing 
mav  secondarilv  release  the  restrained  contents  of  the  ducts. 


'"  AxiER.  .JoiR.  Med.  8ci.,  1904,  cxxviii,  >s2A.  " 

>'  Lancet,  1901,  April  20.  1121. 

1=  In  a  case  reported  by  Brill  (Mt.  Sinai  Hospital  Reports.  190:i  iii.  49),  the  bile 
duct  at  autopsy  was  opened  through  serondari-  ulceration:  the  Wirsunpian  duct  was 
caught  and  closed  by  the  tumor. 
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Sarcoma  of  tlic  (luodcinim  is  rare,  Lihmaii,'''  in  HlOO,  Itcin^  ahlc 
to  collect  from  the  liherature  on  the  subject  only  IT)  cases.  They 
are  characterizefl  hy  a  flif^'use  infiltration  of  the  walls  of  the  duo- 
(leinmi,  dilatation  rather  than  constriction  of  the  intestinal  lumen, 
ulceration,  and  liemorrhaji;e.  Extension  into  the  ])ancreas  and  other 
contiguous  organs  is  common. 

The  following  case,  reported  in  full  by  Brill,"  is  given  here  in 
abstract  as  a  study  of  this  type: 

Case  IV. — A.  F.,  male  aged  eighteen  years,  suffering  for  three 
and  one-half  years  with  attacks  of  sharj)  epigastric  cramps,  vomit- 
ing of  greenish  material,  and  constipation.  Attacks  continued  vmtil 
six  months  ago,  when  he  was  operated  upon  and  the  vermiform 
appendix  removed.  He  was  told  that  he  had  cholangitis.  The 
attacks  soon  recurred  after  his  operation,  being  characterized  by 
epigastric  pain,  eructations,  and  pyrosis.  Four  months  ago  he 
became  jaundiced.  The  bowels  moved  four  to  five  times  daily. 
He  had  chills  and  fever  every  day,  and  lost  twenty-seven  pounds  in 
weight. 

Physical  examination  showed  a  drowsy,  pale,  markedly  jaundiced 
boy.  There  was  general  glandular  enlargement;  the  liver  was 
not  palpable,  nor  was  the  gall-bladder  palpable. 

Blood  examination:  hemoglobin,  22  per  cent.;  red  blood  cells, 
1,5()(),()()();  white  blood  cells,  ] 3,000;  polymorphonuclears,  85  per 
cent. 

The  stool  contained  blood,  but  no  free  fat  or  excess  of  muscle 
fibers.  The  febrile  course  was  irregular,  there  being  daily  afternoon 
rises.  After  three  months  of  progressively  increasing  anemia  and 
emaciation  the  patient  died. 

At  autopsy  (performed  by  Dr.  E.  Libman)  a  friable,  necrotic, 
round-cell  sarcomatous  mass  was  found  infiltrating  the  duodenum 
and  extending  into  the  head  of  the  pancreas.  The  pancreatic 
and  bile-duct  systems  showed  enormous  dilatation;  the  sarcomatous 
mass  had  invaded  and  infiltrated  the  mouth  of  both  ducts,  but  the 
new-growth  tissue  was  of  such  a  soft,  frial)le  nature  and  ulceration 
had  so  })rogrcssed  as  to  allow  of  the  later  seepage  of  the  contents 
of  these  ducts  tiirough  the  tumor. 

The  duodenal  contents  were  obtained  from  this  case  on  three 
occasions  at  inter\als  of  one  month.  On  the  first  occasion  there 
was  complete  absence  of  both  bile  and  pancreatic  ferments.  This 
was  the  stage  of  obstruction.  One  month  later  there  was  still 
complete  absence  of  bile,  but  traces  of  pancreatic  ferments  were 
present.  Again  one  month  later  traces  of  iiile  were  ])resent,  and 
also  pan(Teatic  ferments  in  (piitc  normal  strength.  The  earlier 
complete  obstruction  had  gi\(Mi  way,  through  n(>crosis  of  the  mass 

'^  Amek.  .loiK.  .Mkd.  S(  1.,  lOOO.  cxx,  ;}()<». 

'•  X.'W  Yiirk  Sljitc  .Iixir.  of  M.mI..   1911'.  xii.  44n. 
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to  more  or  less  free  leakage  of  the  i)aiic'reatic  and  l)iliar.\'  secretions 
into  the  duodenum. 

Type  6.  Xew  Growths  Arising  in  the  Head  of  the  Pancreas. 
Primary  carciuomata  of  the  head  of  the  pancreas  oc-cur  fairly 
often.  It  is  impossible  to  estimate  from  the  accumulated  literature 
of  years  the  relative  frequency  of  primary  pancreatic  tumors  as 
compared  with  those  arising  in  the  large  ducts  or  in  the  papilla 
of  \'ater,  for,  except  in  the  most  recent  literature,  these  various 
types  were  all  described  under  the  general  heading  of  "carcinomata 
of  the  head  of  the  pancreas."  Pitt''  quotes  Biash's  figures  for 
the  frequency  of  pancreatic  carcinoma  as  0.12  per  cent,  in  compari- 
son with  0.30  per  cent,  for  duodenal  carcinomata;  new  growths 
arising  in  the  common  bile  and  pancreatic  ducts  are  relatively 
much  rarer  than  either  of  these  types. 

Carcinomata  arising  in  the  head  of  the  pancreas  are  classically 
described  by  Bard  and  Pic;"^  these  tumors  are  usually  spheroidal- 
cell  or  cuboidal-cell  neoplasms,  occasionally  colloidal.  They  grow 
slowly  in  the  head  of  the  gland,  sooner  or  later  involving  the 
duct  systems  that  traverse  the  organ,  to  oi)-^truct  them.  They 
advance  by  contiguity  infiltrating  the  surrounding  tissues  and 
organs. 

The  clinical  symptoms  are  those  of  gastric  disorder  (nausea  and 
vomiting),  attacks  of  epigastric  pain,  emaciation,  and  weakness. 
When  the  ducts  are  involved,  obstructive  jaundice  and  fatty 
diarrhea  supervene.  Secondary  infiltration  of  the  duodenum, 
when  it  occurs,  creates  great  difficulty  in  dift'erentiating  these 
tumors  from  primary  duodenal  growths.  Metastatic  deposits  in 
distal  organs  are  connnon  and  take  place  comparativelx'  early 
in  the  course. 

The  following  two  cases  are  typical  instances  of  moderately 
advanced  pancreatic  growths: 

Case  V. — T.  L.,  male,  aged  fifty-one  years,  admitted  to  the 
service  of  Dr.  II.  Lilienthal,  for  two  and  one-half  months  complained 
of  epigastric  pain  radiating  to  the  back,  griping  in  character.  He 
had  frequently  vomited  two  hours  after  eating.  During  the  last 
three  weeks  he  had  become  jaundiced.  There  had  been  marked 
loss  of  weight.  Physical  examination  was  negative  except  for 
jaundice  and  emaciation. 

On  operation  an  enlarged  gall-bladder  was  noted;  a  stony,  hard, 
carcintmiatous  mass  occupied  the  head  of  the  pancreas.  Cholecyst- 
ostomy  was  jjerformed. 

The  duodenal  contents  before  operation  showed  faint  traces  of 
l)ile;  pancreatic  ferments  were  normally  present.  Two  months 
after    operation,    duodenal    contents    were    again    aspirated.     On 

'■  Alli)Utl  :iii<l  Rollcston's  System  of  .Mcliciiic,  I'.HO,  vol  iv,  Part  1,  p.  303. 
"•  Rev.  de  Mt-d..  IWS.  viii.  2.57. 
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this  occasion  no  bile  was  obtained,  but  pancreatic  ferments  were 
again  present  and  quite  within  normal  limits  of  strength. 

It  is  quite  probable  that  at  this  point  the  pathological  process 
had  advanced  so  as  to  infiltrate  and  obstruct  the  bile  duct.^^  This 
patient  died  eight  months  later  after  the  typical  course  of  carcino- 
matous emaciation  and  cachexia. 

Case  VI. — P.  V..  male,  aged  sixty-seven  years,  was  admitted  to 
the  service  of  Dr.  A.  \'.  Moschcowitz  ]May  22,  1914,  giving  the 
following  history:  Two  years  ago  he  suddenly  suffered  abdominal 
pains,  of  a  cramp-like  nature,  localized  in  the  right  hypochondrium 
and  radiating  to  the  right  and  posteriorly  to  the  back.  After  a 
few  days  of  severe  pain  relief  was  felt.     No  jaundice  was  noted. 

Six  months  ago  he  again  experienced  sudden  abdominal  ])ain 
about  the  umbilicus,  lasting  only  a  few  hours.  Since  then  he  had 
been  free  of  pain,  but  had  noticed  a  gradually  increasing  degree 
of  jaundice,  with  itching  of  the  skin  and  pale  motions.  His  urine 
was  correspondingly  dark.     He  lost  a  few  pounds  in  weight. 

On  physical  examination  a  deeply  icteric,  poorly  nourished  man 
was  noted.  The  most  essential  points  in  his  examination  were 
the  presence  of  a  smooth,  palpable  liver,  the  anterior  border  of 
which  extended  to  one  finger  below  the  free  border  of  the  ribs; 
also  a  mass  attached  to  the  under  surface  of  the  liver  and  moving 
freely  with  it.     A  secondary  anemia  of  a  mild  grade  was  present. 

The  test  meal,  an  Ewald  test  breakfast,  showed  complete  absence 
of  gastric  acid,  both  free  and  combined.  There  was  no  blood 
present.  The  bleeding  time  of  the  patient  was  one  and  one-half 
minutes;  coagulation  time  of  the  blood,  four  minutes. 

At  operation  a  markedly  distended  gall-bladder  immediately 
became  visible.  This  was  emptied  by  aspiration  of  over  200  c.c. 
of  dark,  viscid  bile.  No  gall-stones  were  felt.  The  pancreas 
was  infiltrated  and  hard,  and  suggested  to  the  touch  new  growth; 
a  palliative  cholecystduodcnostomy  was  hastily  i)erf()rmed  for 
the  relief  of  the  intense  jaundice  and  pruritus.  The  patient  died 
on  the  succeeding  day  of  shock  and  hemorrhage. 

At  autopsy  (i)erf()rme(l  by  Dr.  Aschner)  a  normal  sized  tiiough 
firm  ])an(Teas  was  seen  to  surround  completely  and  to  compress  the 
common  i)ile  duct  in  its  terminal  portion.  The  duct  traversed 
the  head  of  the  ])an(Teas,  opening  alongside  but  independently  of 
the  duct  of  Wirsung  by  means  of  a  well-formed  papilla  of  Vat«T. 
The  choledochus  could  not  be  prolied  from  the  duodenal  end. 
resistance*  being  encountered  within  ()..')  cm.  of  the  intestinal  opening. 
On  incising  the  choledochus  it  was  seen  that  for  a  distance  of  1..") 
cm.  the  Inmen  of  the  duct  was  completely  closed  by  the  inward 

''  (>ii  tii:iii.\  oilier  od'asioiis  mi  wliicli  <liiiKli>ii:tl  ('i>iit<'iit-<  liail  Ix'oii  :i>|)ii'atcil  fri)iii 
palii'iit.-i  with  chfilccystdstdiiiy  draiiiaK''.  l>il<'  wa^  aspirafprl  in  large  quantifies  when 
the  bile  (hict  wa.s  shown  to  he  open,  .•md  none  was  nlitained  wlieic  peinianeni  nli- 
stnielive  iiroee.sses  existed. 
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pressure  of  pancreatic  tissue.  Above  this  point  tlie  choledochus 
was  enoniiously  dilated,  the  dihitation  of  the  bihary  duct  system 
extendintj;  upward  throughout  all  its  subdivisions  and  into  the 
liver.  The  liver  was  enlarged  and  the  ducts  distended;  no  new 
growth  was  present.  The  pancreatic  duct  was  not  dilated;  it 
was  patent  throughout. 

The  pancreatic  tissue  was  firm  and  hard  and  exhibited  numerous 
small  cysts  throughout  its  extent,  these  cysts  being  pea  sized  and 
containing  thick,  clear  mucus.  Two  enlarged  soft  lymph  nodes 
were  remo^'ed  from  the  posterior  surface  of  the  glanfl. 

Histological  examination  (performed  by  Dr.  George  Baehr) 
demonstrated  a  diffuse  colloid  carcinoma  with  cyst  formation, 
occupying  the  entire  pancreas;  associated  with  the  new  growth 
was  an  advanced  interstitial  and  intra-acinar  pancreatitis.  The 
lymph  nodes  contained  colloid-carcinoma. 

In  this  case  the  duodenal  contents  were  aspirated  on  two  occa- 
sions before  the  operation.  Each  time  there  was  a  complete 
absence  of  bile;  on  both  occasions  the  pancreatic  ferments  were 
present,  though  distinctly  Aveak. 

From  these  findings  it  was  argued  that  we  were  dealing  with  a 
carcinoma  in  or  al)out  the  common  duct  in  the  head  of  the  i)ancreas; 
the  marketl  diminution  in  the  strength  of  the  pancreatic  ferments 
suggested  strongly  either  a  chronic  pancreatitis  or  a  complete 
disorganization  of  the  pancreas  by  an  extending  neoplasm.  Both 
deductions  were  correct,  and  were  sup|)orted  by  the  autopsy  findings. 

Remarks.  A  survey  of  the  preceding  types  of  cases,  with  reference 
particularly  to  the  duodenal  content  analysis  of  each  class,  brings 
forth  the  following  deductions: 

Type  1.  Carcinomaia  of  the  Common  liilc  Duct.  These  cases 
cause  early  and  complete  obstruction  of  the  bile  system;  in  their 
later  extension  they  may,  and  frequently  do,  involve  in  addition 
the  Wirsungian  duct,  and  completely  obstruct  it.  In  Case  1, 
quoted,  the  diagnosis  was  made  upon  the  complete  absence  of 
bile  and  ferments  from  the  duodenal  contents. 

Types  2  axd  3.  Carcinomata  of  the  Ampiilld  of  I  tiler  ond  tf 
the  Duct  of  Wirsvng  Near  the  Ampulla  of  ]'ater.  These  cause 
complete  obstruction  to  both  of  the  main  duct  systems.  No 
original  cases  with  duodenal  content  studies  are  quoted.  It  is 
probable  that  ])oth  bile  and  ferments  would  l)e  absent  in  these 
rare  cases. 

Type  4.  Carcinoma  of  the  Duodenal  ISurface  of  the  Papilla  of 
Vater.  This  is  a  more  common  type  and  progresses  through  two 
phases:  an  earlier, one  of  obstruction  to  the  ducts  and  a  later  one 
of  necrosis  and  ulceration  with  secondary-  release  of  the  dammed-up 
contents.  It  is  evident  that  the  duodenal  content  findings  will 
vary  with  the  stage  of  advancement  of  the  lesion.  In  Case  II, 
quoted,  bile  was  absent  but  pancreatic  ferments  present;  in  Case 
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III,  on  first  eximiinatinn,  hotli  })ile  and  fcrnuMits  -were  present 
(the  patient's  jaunrlice  was  disappearing;  evidently  necrosis  of 
tlie  tumor  liad  just  relie\{'(l  tlie  ducts).  The  second  examination, 
weeks  hiter,  showed  the  bile  duct  completely  of)structed  hut  the 
pancreatic  duct  still  open.     The  autopsy  confirmed  these  findings. 

Type  5.  Xeoplasin.s  of  the  Duodenal  Mucosa.  These  usually  grow 
rapidly  and  enmesh  the  mouth  of  the  ducts  to  obstruct  them.  A 
sarcoma  (Case  IV)  is  given  as  an  example.  The  duodenal  contents 
showed  absence  of  both  secretions;  later  examination  evidenced 
some  pancreatic  ferments  and  traces  of  bile  leaking  through. 

Type  0.  Carcinomaia  of  the  head  of  the  pancreas  frequently 
avoid  the  ducts  early,  but  later  infiltrate  them.  Case  A'  is  such 
an  illustration,  the  first  analysis  of  duodenal  contents  showing 
both  ducts  patent,  the  second  examination,  obstruction  of  the 
bile  duct,  but  Wirsimgian  duct  still  patent.  Case  VI  is  a  similar 
illustration  of  this  point. 

PVom  this  summary  one  fact,  at  least,  seems  evident:  that  new 
growths  in  this  region  usually  obstruct  one  or  both  ducts  completely 
at  some  stage  of  their  existence,  and  that  such  obstruction  is  demon- 
strable with  the  duodenal  tube.  Clinically  it  is  not  possible  to 
difYerentiate  the  various  kinds  of  carcinoma  that  invade  this  area. 
An  early  and  definite  diagnosis  of  new  growth  versus  an  impacted 
stone  or  obstruction  from  other  cause  would  be  a  distinct  advantage 
in  that  it  would  make  possible  immediate  surgical  intervention. 

Complete  obstruction  of  both  the  main  ducts,  as  evidenced  by 
the  duodenal  ])um]),  is  caused  only  by  neoplasms.  Cases  I  and 
IV  are  examples  of  this  point,  and  the  following  two  illustrations 
further  support  the  deduction: 

Case  VII. — Referred  (by  Dr.  Walter  M.  Brickner)  for  duodenal 
content  examination.  Mrs.  1).,  aged  sixty-two  years,  noted  during 
the  last  two  weeks  increasing  ])ainless  jaundice,  ])ale-colored  motions, 
and  weakness.  Physical  examination  showed  an  extremely  obese 
woman,  markedly  icteric.  Neither  the  liver  nor  the  gall-bladder 
could  be  felt.  The  obesity  of  the  patient  ])recluded  exact  manual 
paljjation. 

The  duodenal  contents  showed  complete  absence  of  both  bile 
and  pancreatic  ferments;  on  this  basis  a  diagnosis  of  tumor  involving 
the  exit  of  both  ducts  was  made.  The  patient  died  after  eight 
months  of  illness,  having  developed  masses  in  the  liver,  ascites 
recjuiring  tapi)ing,  progressive  cachexia,  and  emaciation. 

C.\se  VIII. — Admitted  to  the  service  of  Dr.  Charles  A.  Elsberg 
Ai)ril,  1914.  A  woman,  aged  forty-eight  years,  .suffered  for  three 
months  with  absolute  jaundice,  intense  pruritus,  and  weakness, 
liowel  inoN-ements  were  large,  white,  and  offensive  in  odor.  She 
lost  twenty-three  pounds  in  weight.  J'hysical  examination  evi- 
denced a  stout,  deeply  jaundiced  woman;  on  palj^ation  a  large 
mass,  thought  to  be  the  distended  gall-bladder.  oc('U|)i(>d  the  right 
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uplxT  al)(l(»iiiin;il  (luadraiit.  Tlic  lixcr  was  i)al|)al»U'  (Hic  fiiiucr 
Ix'lciw  tlir  hvv  l)()r(lrr  of  the  ribs.  Blood  was  prcsnit,  clicinically, 
ill  the  stool.  The  fhiodenal  coiilcnts  showed  hlood,  luit  (-((Tiiplete 
ahsenee  of  bile  and  ferments.  At  operation  a  hiro;e  careinotnatons 
mass  was  felt,  infiltrating  the  head  of  the  i)anereas. 

Is  there  any  other  pathological  condition  which  causes  com- 
plete closure  of  both  bile  and  pancreatic  ducts?  In  an  expe- 
rience of  three  and  a  half  years  in  the  examination  of  duodenal 
contents  from  102  cases,  including  50  cases  of  obstructive  jaundice 
of  doubtful  origin,  we  have  met  with  no  instance  of  this  nature 
except  those  due  to  neoplastic  obstructions.  Complete  closure 
of  the  pancreatic  duct  alone  has  occurred  only  from  tumor  forma- 
tions.'* 

The  combination  of  closed  bile  and  open  pancreatic  duct  is 
commonly  observed.  Absolute  closure  of  the  bile  duct  is  practically 
always  caused  by  a  new  growth;  in  this  series  of  50  cases  witli 
jaundice  no  other  condition  but  malignancy  has  been  shown  to 
produce  absolute  biliary  stasis,  with  the  following  exceptions: 

Two  cases  of  stricture  of  the  bile  duct  following  operation  upon 
and  direct  drainage  of  this  duct  (choledochotomy),  and  one  case 
of  chronic  intra-acinar  and  interlobular  pancreatitis  of  advanced 
degree.  In  this  last  case  the  second  examination  of  duodenal 
contents  showed  bile,  so  that  e^•idently  the  obstruction  was  here 
not  really  absolute. 

Five  cases  of  jaundice  due  to  a  stone  or  stones  in  the  common 
bile  duct  presented  only  partial  biliary  stasis  and  no  interference 
with  the  passage  of  pancreatic  secretions.  The  statement  that 
stones  never  cause  complete  blockage  of  the  common  bile  duct 
may  appear  too  sweeping  to  the  view  of  some  surgeons  who  have 
experienced  large  stones  firmly  impacted  in  the  choledochus  near 
the  ampulla,  and  apparently  completely  blocking  its  lumen.  Yet 
the  duodenal  findings  seem  clearly  to  point  to  the  fact  that  stones 
do  not  completely  block  this  duct  while  neoplasms  usually  do. 

This  fact  is  not  a  new  one,  though  not  usually  recognized.  For 
many  years  it  has  been  known  that  stercobilin  (hydrobilirubin) 
in  the  stool  speaks  in  favor  of  stone  obstruction,  its  absence  in 
favor  of  neoplasm. 

Courvoisier's  law,  of  the  enlargement  of  the  gall-bladder  to  a 
palpable  mass  in  new-growth  obstruction  and  its  failure  to  do  so 
in  stone,  is  known  to  be  correct  in  80  per  cent,  to  90  per  cent,  of 

'*  The  question  ha.s  often  occurred,  "Will  not  the  acocssorj-  duct  of  Santorini 
allow  the  free  entrance  of  pancreatic  ferments  into  the  duodenum  where  a  new 
growth  is  blocking  the  Wirsungian  duct?"  If  the  accessory-  duct  were  present  and 
patent  a  false  idea  might  he  obtained  regarding  the  patency  of  the  main  duct.  How- 
ever in  four  cases  of  malignant  obstruction  of  the  Wirsungian  duct  in  only  one 
instance  was  the  accossoiy  duct  found  at  all,  and  in  this  case  the  duct  of  Santorini, 
much  dilated,  ended  blindly  in  the  head  of  the  pancreas.  In  the  other  three  examples 
it  was  either  congenitally  absent  or  previously  atrophied.  It  would  thus  seem  that 
the  duct  of  Santorini  is  of  more  anatomical  interest  than  of  pathological  importance. 


854    ciioiix:  \EW  caiowTiis  ixvolvixg  the  pakcreatic  ducts 

the  eases  only,  ("ases  in  whieh  the  law  fails  to  hold  true  are  prob- 
ably those  in  whieh  the  malignant  proeess  has  nleeraterl  and  allowed 
a  partial  eseape  of  bile  into  the  duodenum.  In  eorroboration  of 
this  hypothesis  the  following  table  is  offered : 

Hilp  duct  (duotlenal 
Case.  (.-ontent  examinatii)n).  Clall-blader. 

1.  Obstructed.  Palpable. 

2.  Not  obstructed.  Not  palpable. 

3.  First  examination.  Not  obstructed.  Not  palpable. 
Second  examination.          Obstructed.                  Palpable. 

■1.  First  examination.  Obstructed.  Not  palpable  1   p  f-     ^       ,        ^a: 

Second  examination.  Obstructed.  Not  palpable   }       ,  ',      ^  " 

Third  examination.  Not  obstructed.  Not  palpable  J  pp. 

6.  Obstructed.  Palpable. 

7.  Obstructed.  Palpable. 

8.  Obstructed.  Too  obese  for  satisfactory  palpation. 

9.  Obstructed.  Palpable. 

Association  of  stone  with  tumor  of  the  common  duct  has  been 
noted  in  only  two  cases;  the  symptoms  are  those  of  tumor. 

Pancreatitis,  acute  or  chronic  (six  cases),  blocks  neither  duct; 
the  one  exception  has  already  been  mentioned. 

Hypertrophic  cirrhosis  of  the  liver  leaves  the  ducts  free,  with 
profuse  discharge  of  bile  and  ferments. 

Therapy.  Having  established  an  early  diagnosis  of  new  growth, 
on  the  basis  of  duct  closure,  it  is  in  the  direction  of  the  ever-increas- 
ing scope  of  surgery  that  we  must  look  for  escape  from  a  condition 
otherwise  hopeless.  .Exclusive  of  carcinoma  arising  in  the  head 
of  the  pancreas  itself,  carcinomata  of  the  other  five  types  have  this 
in  common:  they  grow  slowl}^  increase  gradually  by  extension, 
involve  only  the  regional  lymph  nodes  directly  adjacent  to  the 
head  of  the  pancreas,  and  form  distal  metastases  (practically  only 
in  the  liver)  late  in  their  course. 

The  remarks  of  LetuUe,^^  in  190G,  should  be  quoted  in  full,  as 
they  most  succintly  and  clearly  point  the  way  to  the  most  reason- 
able management  of  these  cases: 

"All  observers  note  the  striking  contrast  between  the  gravity 
of  the  .secondary  disorders  and  the  minimal  vt)lume  and  relative 
benignity  of  the  causal  lesion,  circumscribed  as  it  is  to  the  zone 
called  by  Hanot  the  pancreatic-biliary  pylorus.  They  have  all 
regretted  not  having  called  upon  modern  surgery  for  an  early 
interference." 

Radical  oi)erative  procedures  have  been  attempted  since  the 
year  1900.  Twenty-three  eases  ojierated  upon  have  been  collected 
by  Clermont,'^"  in  1913,  and  the  names  of  the  surgeons  include  some 
of  the  most  illustrious  of  our  times  C/erny,  Korte.  Iviedel.  Kraske, 
(.'uneo,  Mayo.  Halstead,  and  others.  The  operations  have  con- 
sisted in  the  most  part  in  an  attempt  to  remove  locally  the  new 
growth  with  or  without  the  surrounding  duodenal  wall.  Cholecyst- 
enterostomy  as  ])art  of  the  oj)eration  has  often  been  performed. 

"  Loc.  cit.  •-"  Lor.  cit. 
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Locally,  three  different  procedures  have  been  attempted;'-' 

1.  Simple  Papillectomy.  This  operation  has  been  carried  out 
in  8  cases,  with  the  following  results:  death  following  operation 
within  eleven  days,  3;  within  eight  weeks,  1 ;  death  from  metastases 
(after  eighteen  months).  1:  alive  at  time  of  writing,  3  (one  six 
months,  one  six  and  a  half  years,  one  one  and  a  half  years). 

2.  Papillectomy  with  partial  excision  of  the  duodenum  (10  cases) : 
Died  within  a  few  days  of  hemorrhage  or  infection,  4;  died  of 
metastases  (eight  months  to  two  and  a  half  years),  o;  alive  and 
well  two  years  after  oi)eration,  1. 

3.  Papillectomy  with  complete  resection  of  duodenum  (3  cases): 
Died  within  a  few  days  of  operation,  2;  lived  nine  months  after 
operation  (died  from  secondary  j)rocedure  necessitated  by  cholan- 
gitis and  hepatic  infection),  1. 

Several  facts  are  apparent  from  a  review  of  these  figures: 

1.  The  operative  mortality  is  high  (43  per  cent). 

2.  Death  from  metastases  is  frequent  (28.5  per  cent ) ;  death 
from  subsequent  infection  and  other  causes  occurs  (10  per  cent.). 

3.  Four  cases  had  remained  alive,  at  the  time  of  Clermont's 
publication,  from  six  months  to  six  and  a  half  years  (19.5  per  cent.). 

In  spite  of  the  apparent  disproj)ortion  between  the  number  of 
cases  that  ha\e  succumbed  and  those  that  have  survived,  the  latter 
statement  outweighs  in  im|)ortance  the  former,  for  it  embraces 
in  itself  the  hope  of  the  future.  Increasing  surgical  skill,  earlier 
diagnosis,  and  a  better  acquaintance  with  the  pathological  pro- 
cesses that  occur  here  undoubtedly  will,  before  long,  bring  vastly 
improving  and  more  gratifying  results. 

Katisch,--  after  oi)erating  upon  three  such  cases,  has  suggested 
and  once  performed  a  two-stage  oj)eration  of  the  following  nature: 

First  Stage.  Preliminary  cholecystenterostomy.  This  operation 
relieves  the  jaundice,  improves  the  nutrition  of  the  patient,  and 
helps  to  overcome  the  tendency  to  hemorrhage  at  the  subsequent 
laparot(imy. 

Second  Stage.  Radical  excision  of  tumor,  duodenum,  and  involved 
head  of  pancreas;  blind  closure  of  upper  end  of  duodenum;  implan- 
tation of  ablated  head  of  pancreas  and  common  bile  and  i)ancreatic 
ducts  into  l()\\er  end  of  duodenum;  gastro-enterostt)my. 

Cotte--'  had  previously  suggested  this  operation,  all  in  one  stage, 
but  subsequently  modified  his  views  and  proi)osed  the  same  pro- 
cedure in  two  stages. 

This  two-stage  operation  will  in  the  future  ])robably  l)ecome  the 
operation  of  choice.  Though  a  common  practice,  it  is  futile  for 
a  physician  who  makes  the  diagnosis  of  "cancer  of  the  head  of  the 
pancreas"  to  resign  himself  and  the  patient  to  the  attitude  of 
"there  is  nothing  more  to  be  done."  He  should  remember  and 
understand  that  a  large  majority  of  the  so-called  tum(>rs  of  the 

-'  The  foUowinn  fijnirfs  are  qu<)t<-(l  from  C'Uniiont's  arficlo  puhlishcd  in  1912. 
«  Bcitr.  zur.  klin.  Chir.,  1912,  Ixxviii,  4.39.       "  Rev.  de  Chir.,  1909,  xxxix,  1135. 
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head  of  the  pancreas  are  really  small  localized  growths  of  the  common 
bile  duct,  ampulla,  or  papilla  of  Vater.  The  greatest  number  of 
patients  suffering  from  this  disease  enter  the  hospital  two  to  three 
months  after  the  onset  of  jaundice.  The  intervening  time  has 
usually  been  spent  by  the  physician  in  waiting  to  observe  whether 
a  suspected  stone  will  pass  or  not.  This  is  the  period  most  valuable 
for  the  patient.  The  proper  procedure  to  follow  in  a  person  over 
middle  age  who  becomes  deeply  jaundiced,  whether  painlessly  or 
not,  is  to  attempt  immediately  to  disco^'er,  by  means  of  the  duo- 
denal tube,  whether  the  main  ducts  in  the  region  suspected  are 
absolutely  blocked  or  not.  If  they  are,  one  or  both  of  them,  the 
diagnosis  of  new  growth  should  be  made;  the  case  should  at  once 
become  a  surgical  one,  and  no  further  time  be  spent  in  "watchful 
waiting."  A  cholecystenterostomy  at  this  time  will  be  of  greater 
assistance  to  the  patient  and  prevent  the  dire  consequences  of  a 
fully  established  malignant  icterus.  The  mortality  of  this  prelimi- 
nary operation  would  probably  be  very  much  lower  at  this  time 
than  when  performed  months  later. 

Four  to  six  weeks  may  safely  be  allowed  to  elapse.  The  nature 
of  the  growth  permits  of  this  delay,  for  it  grows  but  slowly  and 
has  little  tendency  to  metastases.  With  more  assurance  and  a 
much  better  hope  of  success  the  second  stage  of  the  operation  may 
be  undertaken.  The  successful  issue  of  the  radical  excision  of  new 
growths  involving  these  large  ducts  will  rest  in  great  part  on  the 
alacrity  with  which  the  physician  makes  this  early  diagnosis  and 
calls  to  his  aid  a  competent  surgeon. 

General  Si'MMary.  In  most  of  the  new  growths  involving 
the  bile  and  pancreatic  ducts  we  are  dealing  with  localized  and 
relatively  benign  "rpdent  ulcers."  The  duodenal  tube,  in  the 
great  majority  of  cases,  allows  of  early  a,nd  absolute  diagnosis. 
Delay,  with  its  concomitant  cholemia.  hemorrhage,  and  rapid 
emaciation  can  thus  bo  avoided  and  the  powers  of  modern  surgery 
be  hoi)efully  invoked  to  continue,  with  ever  bettering  results,  a 
warfare  on  this  type  of  malignant  growth. 


THE     ABSORPTION     OF     PROTEIN     AND     FAT     AFTER     THE 
RESECTION  OF  ONE  HALF  OF  THE  SMALL  INTESTINE. 

By  Walter  W.  Tal.mer,  MA)., 

HIM'SK   niVSIClAX,   KAST  MKDtCAr.  SKHVICK,  M  \SS  V(  HII.SKTTS  (iKNKUAI.  llnsPITAI,. 

(l'"i(iiii   till'  Mfiliciil  Scr\  ice  ami  llif  ( 'licinical   L:ilii>rat<ii\-  nf  tlir  NLissai-lmscl  ts 
( Inicral  IIos|>i(:il.) 

S'i'i  DIES  of  iibsorptioM  ill  cases  with  extciisixi'  rcsc'ction  of  the 
small  intestine  ha\e  been  mjule  by  several  in\"«'stigators.  in  .\ngust, 
1913,  Dr.  K.  A.  ("odniMii  rrmo\(vl  from  a  woman,  agetj  forty  years, 
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2o5  cm.  intestine  with  tuberculons  ulcers  and  strictures.  Since  the 
operation  I  have  made  certain  observations  which  are  of  sufficient 
interest  to  rei)ort. 

A  housewife,  now  forty  years  old,  with  a  family  of  five  healthy 
children,  presented  the  following  history:  In  1895  she  was  in  the 
hospital  with  symptoms  of  hyperthyroidism,  which  quickly  sub- 
sided.   She  had  an  acute  appendix  removed  in  1910. 

The  patient  entere<l  the  hospital  June  20,  191.'5,  on  the  east 
surgical  service,  complaining  of  cramp-like  pains  in  the  lower 
abdomen  and  a  loss  of  eight  and  a  half  pounds  in  weight  during 
the  previous  six  weeks.  There  was  some  right-sided  tenderness, 
which  was  considered  voluntary'.  From  the  ra'ntgen-ray  plates 
Dr.  Holmes  made  the  diagnosis  of  ])r()l)able  cxtcnsi\'e  adhesions 
in  the  lower  abdomen.  Dr.  Codman  operated  for  chronic  obstruc- 
tion of  the  small  intestine.  At  operation  he  found  many  tuber- 
culous ulcers  and  strictures  in  the  lower  third  of  the  small  intestine 
and  in  the  ascending  colon.  A  jejuno-colostomy  was  made.  A 
good  recovery  from  the  operation  followed,  and  while  in  the  wards 
there  was  no  gastro-intestinal  disturbance.  About  a  week  after 
leaving  the  hospital's  convalescent  home,  August  1,  1913,  a  dis- 
tressing diarrhea,  associated  with  lower  abdominal  cramps,  began. 
There  was  nt)  vomiting,  and  no  blood  had  liccn  noticed  in  the 
feces.    Loss  of  weight  and  strength  had  been  marked. 

On  August  30,  1913,  the  patient  entered  the  east  surgical  service. 
About  the  umbilicus  there  was  marked  visible  peristalsis.  Xo 
masses  could  be  felt.  Dr.  Codman  jierformed  a  second  operation, 
in  which  he  resected  the  lower  half  of  the  small  intestine  and  the 
ascending  colon,  making  in  all  2)^')  cm.  of  resected  intestine.  It 
was  thought  that  all  the  diseased  intestine  was  remoA-ed.  Also,  it 
was  estimated  that  at  least  half  of  the  small  intestine  had  been 
removed.  The  small  intestine  was  joined  to  the  colon  by  a  lateral 
anastomosis.  A  good  recovery  from  the  immediate  efl'ects  of  the 
operation  was  made. 

On  September  25,  1913,  the  patient  was  transferred  to  the 
east  medical  service  for  regulation  of  diet.  On  a  licjuid  and  soft- 
solid  diet  there  were  daily  two  or  three  large,  liquid,  fonl-sniclling 
stools,  showing  an  excess  of  fatt\  acids  and  soaps;  little  neutral 
fat  and  no  nnicus,  pus,  or  i)lo<)(l  was  .seen  At  the  suggestion 
of  Dr.  Kdsall  1  carried  out  an  ai)S()rption  experiment  at  this  time. 
(See  Table  I.) 

x\t  the  time  of  leaving  the  hospital,  Octolx-r  15,  19i:i,  after 
several  days  of  low  fat  diet,  she  was  gaining  weight  and  passing 
daily  one  or  two  stools,  which  were  fairly  well  formed.  She  was 
nnich  better  generally.  Soon  after  leaving  the  hospital,  however, 
she  developed  mnnbness  and  j)ecuHar  "drawing  sensations"  in 
the  legs,  forearms,  and  face.     The  family  i)hysician  recognized  the 
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condition  as  tetany,  and  sent  the  patient  to  the  hospital  October 
27,  1913.  Chvostek's,  Trousseau's,  and  Erb's  phenomena  were  all 
well  marked.  A  second  absorption  experiment  and  in  addition  a 
study  of  the  calcium  metabolism  were  carried  out.  (See  Table  II.) 
Following  the  experiment  she  was  given  a  diet  low  in  fat  and  in 
addition  15  grains  of  calcium  lactate  four  times  a  day.  Toward 
the  end  of  the  metabolism  experiment  the  tetany  condition  improved 
slightly.  After  the  institution  of  the  low  fat  diet  and  the  use  of 
calcium  there  was  marked  and  rapid  improvement,  until  on  No- 
vember 24,  neither  the  Chvostek  nor  Trousseau  phenomena  could 
be  elicited  and  the  electrical  reactions  were  normal.  There  was  no 
numbness  of  the  hands  or  face.  She  was  passing  one  or  two  large 
semiformed  stools  a  day.     She  left  the  hospital  November  2(5. 

During  December  following  she  had  a  good  appetite  and  gained 
in  weight  and  strength.  In  January  and  February,  however,  her 
appetite  failed  markedly,  her  stomach  was  "sour,"  and  she  began 
to  lose  weight.  There  had  been  no  attacks  of  tetany.  Suddenly, 
on  February  24,  she  was  seized  with  a  severe  attack  of  tetany, 
involving  her  legs,  arms,  and  face.  Three  days  later  she  entered 
the  hospital,  where  again  calcium  was  given,  and  in  three  days 
more  the  symptoms  of  tetany  had  disappeared.  She  went  home 
after  a  two  weeks'  stay  in  the  hospital.  At  this  time  the  stools 
showed  little  change  in  the  gross  apjjearance,  but  microscopically 
there  was  more  neutral  fat  than  at  her  previous  entries. 

During  ]March,  April,  and  May,  while  at  her  home,  she  made 
little  gain.  Her  appetite  was  cai)ricious,  she  \T)mited  frequently, 
and  tetany  symptoms  were  present  in  varying  degrees  most  of  the 
time.  On  ^lay  20  the  patient  entered  the  hospital  for  the  seventh 
time.  Her  general  appearance  was  not  as  good  as  six  months 
previously,  but  the  weight,  eighty  pounds,  was  about  the  same. 
Trousseau's  sign  was  easily  elicited.  There  was  no  (^hvostek's 
phenomenon.  The  electrical  reactions  were  not  secured.  In  the 
upper  abdomen,  directly  above  the  umbilicus,  lying  transversely, 
was  a  sausage-shaped  tumor  about  7  cm.  in  length.  A  similar 
tumor  could  be  made  out  under  the  scars  of  the  prexious  ()j)erations. 
A  third  absorption  experiment  was  carried  out.  Shortly  after  the 
end  of  tlie  obserx'ations,  without  ai)parent  cause,  she  became  mildly 
delerious,  with  ideas  of  jXTsccution,  insisting  on  going  home, 
which  she  was  allowed  to  do. 

The  urine  showed  no  albumin,  sugar,  acetoni*.  or  diacetic  acid 
(hiring  the  entire  time  she  was  under  obser\'ation  in  the  hosi)ital. 
The  Wassermaim  reaction  on  the  blood  was  negative.  Kxamination 
of  the  blood  revealed  nothing  remarkable. 

Mktiiods  and  Dikt.  rrinc.  Total  nitrogen,  lu'ea.  and  anunonia 
were  detenninecl  according  to  Kolin's  new  methods.'     I-'or  uric  acid 

'  Jour.  ]{i..l.  Cliciii.,  I'.lll.'.  xi,   \m,  r,07.  .".-.'.S. 
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and  creatiuiu  the  methods  of  Fohii  were  used.-  Creatiii  was  deter- 
mined h>  Folio's  method.-'  The  c-olorimetric  method  described  In 
Myers  and  P'ine''  was  used  to  estimate  indican.  For  the  hydro^^eu 
ion  concentration  the  method  of  Henderson  and  Pahncr,'  titratahk^ 
acid,  Henderson's  method/'  and  cak-ium,  McCrudden's  method,^ 
were  employed. 

Feces.  In  periods  1  and  2  large  amounts  of  95  per  cent,  alcohol 
were  added  to  the  fresh  feces,  which  were  dried  on  the  water-hath 
to  a  constant  weight.  After  pulverization  nitrogen  was  determined 
by  the  usual  Kjeldahl  method;  fat  and  fatty  acid  according  to  the 
method  of  Folin  and  AVentworth.*^  In  period  3  the  nitrogen  de- 
terminations were  made  on  the  fresh  stools,  which  were  kept  frozen 
until  the  end  of  the  experiment.  The  fat  estimations  were  made 
after  drying,  as  described  abo\'e.  To  estimate  the  calcium  in  the 
feces  the  organic  matter  was  destroyed  by  nitric  and  sulphuric 
acid  after  the  method  of  Neumann^  and  the  determinations  made  as 
in  the  method  of  urine. 

Diet.  In  periods  1  and  'A  the  diet  consisted  of  eggs,  bread, 
sugar,  butter,  and  milk  accurately  weighed  and  the  nitrogen  and 
fat  computed  from  the  tables  of  Atwater  and  Bryant,'"  with  the 
exception  that  the  fat  and  nitrogen  in  the  milk  were  determined 
by  analysis. 

In  period  2  the  food  was  analyzed  for  nitrogen,  fat,  and  calcium. 
The  food  mixture  used  was  the  one  employed  by  Folin'*  in  his 
work  on  normal  urines: 

Wlioir  milk .")00  c.c. 

Creani  (18  to  22  per  cent,  fat)  -SOO  c.c. 

Eggs  (white  and  yolk)     ...                    .  4.50  gms. 

Horlick's  malted  milk  200  gnis. 

Stigar 20  gm.s. 

Sodium  chloride 0  gnis. 

Water  enough  to  make  the  whole  up  to  two  liters.  In  addition,  soda  craekers 
were  allowed. 


'Approximately  Complete  Analyses  of  Thirty  "Normal"  Urines,  Amer.  Jour. 
Physiol.,  190.5,  xiii,  45. 

3  Beitriig  zur  f'hemie  des  Kreatinins  und  Kreatins  im  Harn,  Zeit.  f.  Physiol 
Chem.,  1904,  xli,  22;i. 

<  Essentials  of  Pathological  Chemistiy,  New  York,  191.3,  p.  !t;j. 

•'  The  Intensity  of  Urinary  Acidity  in  Normal  and  Pathological  Conditions,  ,Tour. 
Biol.  Chem.,  1913.  xiii,  39.3. 

'''  A  Critical  Study  of  the  Process  of  Acid  Excretion,  Jour.  Biol.  Chem.,  1911,  ix,  403. 

"  The  Determination  of  Calcium  in  the  Presence  of  Magnesium  and  Phosphates; 
The  Determination  of  Calcium  in  Urine,  Jour.  Biol.  Chem.,  1911,  x,  197. 

8  A  New  Method  for  the  Determination  of  Fat  and  Fatty  Acids  in  Feces,  Jour. 
Biol.  Chem.,  1010,  vii,  421. 

5  Einfachc  Veraschungsmethode,  Zeit.  f.  Physiol.  Chem..  1903,  xxvii,  117. 

""  The  Chemical  Composition  of  American  Food  Materials,  Bull.  No.  28  (revised 
edition)  United  States  Department  of  Agriculture,  Office  of  Experiment  Stations. 

"  Loc.  cit. 
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L)ls(JU881on.  Extensive  resections  of  the  small  intestine  with 
recovery  have  been  reported  from  time  to  time.  In  1912  Flint^^ 
,y:athered  tojjether  the  cases,  59  in  all,  in  which  200  cm.  or  over 
had  been  resected,  giving  reference  and  result  in  each  case. 
Repetition  of  these  cases  is  unnecessary.  The  most  remarkably 
extensive  resection  yet  reported  is  by  Denk,'^  in  a  woman,  aged 
sixty-one  years,  from  which  540  cm.  (21  feet  3  inches)  of  the  small 
intestine  were  removed.  A  good  recovery  without  intestinal  disturb- 
ance is  claimed  for  this  patient.  This  extraordinary  case  stands 
alone  in  the  literature,  and  one  should  be  cautious  in  accepting 
it  as  a  criterion  for  maximum  resection. 

The  effect  on  absorption  and  metabolusm  of  extensive  resection 
of  the  small  intestine  has  been  studied  experimentally  in  animals 
by  Senn,"  Monari/^  Trzebicky/*^  Erlanger  and  Hewlett, ^^  and 
Flint. ^^  There  is  a  general  agreement  among  these  investigators 
that  half  of  the  small  intestine  in  dogs  may  be  removed  without 
seriously  affecting  growth  of  metabolism.  As  much  as  75  per  cent, 
of  the  intestine  has  been  removed,  with  recovery,  but  the  dogs 
usually  die  from  inanition,  due  to  uncontrollable  diarrhea.  Monari, 
however,  makes  the  statement  that  seven-eighths  of  the  small 
intestine  may  be  resected  without  serious  impairment. 

Metabolism  studies  following  extensive  resection  of  the  intestine 
in  men  have  been  made  in  a  few  cases,  which  were  reviewed  in  1910 
by  Mijaki^^  and  again  in  1912  by  Flint. -°  The  grade  of  metabolic 
disturbance,  both  in  men  and  in  animals,  appears  not  to  be  wholly 
dependent  on  the  length  of  intestine  resected,  but  in  part  on  certain 
indeterminable  factors.  The  results  of  animal  experimentation  are 
suggestive  and  important,  but  care  is  necessary  in  the  interpretation 
of  their  significance  in  human  physiology.  It  must  be  remembered 
that  not  all  cases  of  intestinal  resection  in  men  are  comparable 
to  animal  resections.  Very  frequently  there  are  diseased  conditions 
of  the  intestine  in  men  not  reproduced  or  that  are  not  reproducible 
in  animals.  In  men  the  condition  of  the  intestine  is  of  the  utmost 
importance  and  should  be  carefully  considered  whene\'er  extensive 
resections  are  contemplated.  The  greater  the  certainty  of  leaving 
nothing  l)ut   healthy  intestine  the  more  freciuently  may  cxtcnsi\'e 

'2  The  Effect  of  l'>x(eiisive  llesectiim  of  the  Small  Intestine,  .loliti  Hopkins  Bull.. 
1912,  xxiii,  127. 

"  Ausnedehnte  Darniresektion  niit  Ausgtvng  in  Heiluiiji.  A\iener  klin.  \\deli.,  1!)()7, 
XX.  1049. 

'^  Experimental  ( 'ontriliutions  to  Abdominal  Sui'Ker.w  C'lueago,  1N9L'. 

"'  J'lxpeinientelle  rntersurhiinKon  iiber  die  AhtraRnnndeg  Magens  nnd  niiiuidarnis 
heim  llunde,  Beitriige  z.  klin.  Chir.,  ISOC),  xvi.  479. 

'6  Uobor  die  Grenzen  der  Zuliissigkeit  der  DuniKlainiresektioM.  Areh.  f.  klin.  Chir., 
1894.  xlviii,  54. 

"  A  Study  of  the  Metabolism  in  Dogs  with  Sliurtened  Small  Intestines,  .\mer. 
Jour,  Physiol.,  1901,  vi,  1. 

"  Loe.  oit. 

"  Ueber  ausgedehnte  n.'irmresektion,  Areh.  f.  klin.  (■hir.,  1910.  xeiii,  7(iS, 

="  Loe.  eit. 
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resection  be  successfully  undertaken.  It  would  seem  doubtful,  if 
even  under  the  most  favorable  circumstances,  more  than  half  of 
the  small  intestine  should  be  removed  in  human  indi\iduals.  I 
am  well  aware  that  in  certain  acute  conditions,  such  as  ^'olvulus, 
intussusception,  and  incarcerated  hernise,  where  there  is  beginning 
gangrene  the  surgeon  is  left  no  choice  and  must  take  the  chance. 

In  men  and  animals  alike  fat  absorption  is  most  (listurl)ed, 
nitrogen  less  interfered  with,  and  carbohydrates  are  nearly  always 
absorbed  in  a  normal  manner.  The  highest  percentage,  34.2,  of 
nitrogen  loss  in  the  feces  is  found  in  Axhausen's  case,-^  in  which 
475  cm.  of  small  intestine  were  resected.  The  nitrogen  found 
normally  in  the  feces,  according  to  Schmidt  and  Strasi)urger,-'- 
is  4  to  (J  per  cent.  Zusch-''  reports  the  highest  percentage,  38,  of 
fat  lost  in  the  feces.  Schmidt  and  Strasburger  give  the  average 
daily  loss  of  fat  in  the  stools  of  a  normal  indi\idual  taking  a  mixed 
diet  as  4  to  fi  per  cent,  of  the  intake.  According  to  these  observers, 
and  also  Folin  and  Wentworth,'-^  00  to  70  per  cent,  of  the  fat  re- 
covered in  the  stools  is  in  the  form  of  fatty  acid.  The  loss  of 
both  fat  and  nitrogen  in  our  case  is  marked.  The  nitrogen  loss, 
20.4  per  cent.,  in  period  1,  21.1  per  cent,  in  period  2,  25  per  cent, 
in  period  3,  is  four  to  five  times  the  normal  loss.  Even  a  greater 
loss  in  fat  occurs,  27.3  per  cent,  in  period  1,  2S.2  i)er  cent,  in  period 
2,  30.7  per  cent,  in  period  3,  which  is  five  or  six  times  the  loss  in 
normal  individuals.  There  occurs  a  marked  reduction  in  the 
percentage  of  fatty  acids  in  the  stools,  73.6  per  cent,  in  period  1, 
(32.4  per  cent,  in  period  2,  and  3S  per  cent,  in  ])eriod  3.  The  pro- 
gressively poorer  absorption  of  fat  and  nitrogen,  together  with  the 
reduction  in  the  degree  of  saponification  in  the  stool,  is  probably 
due  to  the  progress  of  the  tuberculous  condition  in  the  intestines. 

In  the  distribution  of  the  urinary  nitrogen  among  urea,  ammonia, 
uric  acid,  and  creatinin  the  high  ])crcentagc  of  jimmonia  with  a 
relatively  low  urea  is  at  once  noticeable.  Folin'-''  in  his  analyses 
of  thirty  normal  urines  found  3.3  to  5.1  per  cent,  ammonia-nitrogen 
with  the  urinary  total  nitrogen  ranging  between  14.<S  to  IS. 2  gms., 
4.2  to  11.7  per  cent,  where  the  urinary  nitrogen  varied  between 
4.S  to  <S  gms.  In  my  case  in  period  1,  the  urinary  nitrogen  varying 
between  4.1  and  5.2  gms.,  the  ammonia-nitrogen  was  between 
13  and  22  per  cent.  In  period  2  a  greater  range  of  IS  to  39  per  cent, 
ammonia-nitrogen,  with  4.3  to  5  gms.  of  urinar\-  nitrogen,  occurs. 
The  urinary  nitrogen  is  slightly  higher  in  period  '■>,  4.5  to  (5.9  gms., 
and  the  anunonia-nitrogen  \  aries  between  IS  and  22  jjcr  cent. 
Trie  acid  and  creatinin  in  i)eri()ds  I  and  2  do  not  vary  markedl\- 

-'  Axliauscn,  (!.  rcl)cr  die  iihorc  (Irciizr  f.  dii-  Ziiliissinkcit  ;uisu<'<li-liiil('r  Diiiiii- 
(hiiin.sektioii,  Mitteil.  a.d.  (Jrcnzgeli.  <lfr  Mol.  n.  <'liir..  I'.HHI    10,  xxi.  '>'>. 

"  Dio  Fiizps  <lcs  Mcn.sfhcii,  Borlin,  1001. 

■"  Stoffwcfhscl  tiacli  :msi;«'d<'hiitcr  Diiiindariiin'scklioti,  Hnl.  inol.  Wdcti..  liMIl, 
XXXV,  730. 

2<  Loc.  fit.  •'  Lor.  cit. 
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from  the  normal,  both  being  quite  constant  from  day  to  clay. 
There  is,  however,  a  gradual  increase  in  the  absolute  amount  of 
creatinin  during  the  three  periods,  as  may  be  seen  on  examination 
of  the  tables.  In  period  1  the  daily  average  creatinin-nitrogen  ex- 
cretion is  0.118  gm.,  period  2,  0.188  gm.,  and  in  period  3,  0.222  gm. 
During  the  investigation  there  was  no  marked  change  in  weight. 
There  is  not  sufficient  data  available  to  determine  the  significance 
of  this.  The  increased  metabolism  known  to  occur  in  tuberculosis 
is  undoubtedly  an  important  factor.  In  period  3  creatin  appears 
in  the  urine  for  the  first  time.  The  creatinin,  however,  is  very 
constant.  The  appearance  of  creatin  is  probably  explained  by  the 
fact  that  the  patient  had  a  temperature  varying  between  99°  and 
100°  during  the  experiment.  The  progress  of  the  tuberculous 
condition  in  the  intestine  may  also  have  been  a  factor.  On  the 
fourth  day  of  the  experiment,  May  29,  both  creatinin  and  uric 
acid  are  low.  Careful  inquiry  failed  to  reveal  any  loss  of  urine, 
but  this  possibility  is  not  absolutely  ruled  out. 

Especially  interesting  is  the  indican  excretion.  The  excretion 
of  indican  in  normal  individuals  in  twenty-four  hours  is  usually 
given  as  10  to  50  milligrams.^^  Hawk  and  his  collaborators"  have 
found  as  much  as  114  mg.  in  twenty-four  hours.  On  the  first 
day  of  period  3  my  patient  excreted  800  mg.  of  indican,  an  amount 
in  excess  of  any  thus  far  reported.-'*  Indican  has  been  considered 
for  a  long  time  an  index  of  the  degree  of  intestinal  putrefaction. 

A  study  of  the  acid  factors  of  the  urine  has  brought  to  light 
little  that  is  not  revealed  in  the  nitrogen  constituents.  The  hydrogen 
ion  concentration  varies  very  little,  and  is  within  the  normal  limits 
as  reported  by  Henderson  and  Palmer.-^  The  ammonia  is  high 
when  compared  to  the  acid.  This,  of  course,  makes  the  acid- 
ammonia  ratio  varying  between  0.15  and  0.29  much  lower  than  the 
normal  of  0.75  reported  by  Henderson  and  Palmer.™  The  low 
ratio  is  evidently  due  to  the  increase  in  ammonia  rather  than  any 
decrease  in  acid  excretion.  Following  period  2  the  acid  factors 
were  studied  for  several  days.  (See  Table  III.)  A  steady  and  marked 
reduction  in  the  ammonia  occurs.  During  this  time  the  tetany 
was  imj)roving  rapidly.  Increase  in  the  ammonia  ex(Tetion  has 
been  found  to  occur  in  tetany  liy  MacCallum  and  \ Degtlin"  and 

'^  Ncuhaucr-Huppcil^^  Lclirlmcli.  Aiial.v.sc  tics  Hams,  Elftc  Auflaffc,  \\'icsil);nloii, 
19i:j,  xi,  797. 

""  Intrstiiial  Putrefaction  rluriiiK  ('(ii>i(>us  and  Modorato  Watcr-drinkinn  with 
Meals,  Arch.  Int.  Med.,  lilll,  vii,  CIO.  Slu-rwin.  ('.  P.,  and  Hawk,  P.  U.:  The  Putro- 
factivi>  Processes  in  the  Intestine  of  a  Man  during  Fastinw  and  dvirinv!  Snl)se4iuent 
I'eriods  of  Low  and  Hinli  Protein  Innestion,  .lour.  Hiol.  Cheni..  lOlL*.  \i.  Kit). 

-"  Dr.  Denis  informs  me  tliat  slie  has  found  as  much  ;is  .">()()  mn.  of  in<lie;in  in  a 
t  wi'llty-four-houi'  specimen  of  urine. 

"  Loe.  oil. 

'"  The  Several  Faetor.s  of  Aeid  Excretion,  .lour.  Hiol.  C'heiu.  P.)I4,  xvii.  .'U)."). 

^'  The  Relation  of  Tetany  to  the  Parathyroid  Giaud.s  and  to  Caleiuni  Metaliolism, 
.lour.  Exj).  Med.,  1<I0'.»,  xi,  US. 
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others.  Soiiu^  form  ol"  acidosis  was  su<ijj:('sttMl  hy  the  lii^li  ammonia. 
Accordingly  following  period  )?.  sodium  hicarlxmatc  as  a  t(\st  tor 
acidosis,  suggested  l)y  I'ahner  and  Ileuderson''-  were  emjiloxcd. 
There  was  no  reduction  in  urinary  acidity  after  .">  grams  of  sodium 
hicarhonate  hy  mouth,  nor  was  there  any  change  in  the  titratahle 
acid  or  ammonia.  After  the  ingestion  of  10  grams  of  sodium 
l)icarbonate,  while  the  hydrogen  ion  concentration  showed  no  change, 
there  was  some  reduction  in  both  titratable  acid  and  ammonia. 
It  was  not  possible  to  study  the  efl'ect  of  larger  doses  because  of  the 
unwillingness  on  the  part  of  the  patient  to  contimie  the  experiment. 
Acetone  bodies  were  persistently  absent  from  the  urine  in  all  the 
periods.  It  seems  justifiable  to  conclude  that  there  was  no  marked 
acid  intoxication  to  explain  the  high  urinary  ammonia. 

In  connection  with  the  increased  urinary  ammonia  the  ammonia 
in  the  stools  is  interesting.  During  period  2  as  much  as  ().4.S  gm. 
in  a  single  stool  was  found  That  the  extensive  putrefaction  in 
the  intestine  may  be  largely  responsible  for  the  high  ammonia 
in  the  urine  seems  not  improbable.  Folin  and  Denis''  found  in 
their  cat  experiments  that  the  large  part  of  the  ammonia  which 
was  converted  into  urea  in  the  liver  came  from  the  large  intestine, 
and  apparently  was  the  result  of  ])utrefaction.  It  is  quite  possible 
that  more  ammonia  escapes  conversion  into  urea  than  normally, 
due  to  the  large  amount  or  to  incompetency  on  the  ])art  of  the 
liver. 

The  observations  on  the  calcium  metabolism  in  the  second 
period  were  made  because  of  the  tetany.  Normally,  calcium  is 
excreted  largely  by  the  bowel.  During  tetany  following  parathy- 
roidectomy there  is  a  marked  loss  of  calcium  from  the  l)ody.  The 
importance  of  calcium  in  these  experimental  conditions  is  further 
illustrated  by  the  remarkable  improvement  following  its  adminis- 
tration.^^ The  various  studies  of  calcium  metabolism,  however,  with 
all  the  difficulties  encountered,  leave  one  in  doubt  as  to  its  exact 
significance  in  the  several  conditions  in  which  tetany  is  met.  It 
is  interesting  in  my  case  that  during  the  five  days,  a  total  of  only 
29  mgs.  was  excreted  in  the  urine.  This  low  amount  of  calcium 
in  the  urine  may  be  explained  in  part  by  the  rapidity  with  wiiich 
the  food  passed  through  the  intestinal  tract,  or  the  diseased  con- 
dition of  the  intestine  ma>-  be  a  factor.  The  absorption  of  small 
amounts  of  calcium  and  possibly  the  presence  of  an  insuflicient 
amount  in  the  body,  as  a  factor  in  the  causation  of  the  tetany, 
is  suggested  by  these  ob.servations,  but  by  no  means  proved.  It 
should  be  remembered  that  there  occurred  definite  improvement 
in  the  tetany  in  j)eriod  2  before  calcium  was  given. 

^  Clinical  Studies  in  Acid  Base  Equilibrium  and  tho  Nature  of  Acidosis,  .\rch. 
Int.  Med..  1913,  xii.  153. 

"  The  Origin  and  Significance  of  the  .\mnionia  in  the  Portal  Blood,  .Jour.  Biol, 
('hem..  1912,  xi,  161. 

•■•<  Macr'allum,  W.  G.,  and  Wrgtlin.  r'arl,  lof.  cit. 
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Summary.  1.  Absorption  studies  after  resection  of  the  lower 
half  of  the  small  intestine  are  reported. 

2.  The  loss  of  nitrogen  in  the  stools  is  fonr  to  five  times  that  of 
normal  individuals. 

3.  The  loss  in  fat  in  the  stools  is  five  to  six  times  the  normal 
loss. 

4.  A  high  urinary  indican,  800  mgs.  is  reported. 

5.  Ammonia  forms  a  much  larger  part  of  the  urinary  nitrogen 
than  in  normal  individuals.  This  is  probably  due  to  the  extensive 
putrefaction  taking  place  in  the  intestine. 

6.  The  success  with  which  a  large  portion  of  the  intestine  may 
be  removed  depends  to  a  large  degree  on  the  condition  of  the 
intestine  remaining.  This  fact  I  believe  to  be  important  and  should 
be  considered  carefully  before  extensive  resections  are  undertaken. 

7.  A  diet  low  in  fat  and  moderately  low  in  protein  should  be 
given  in  cases  where  much  intestine  has  been  removed. 

I  wish  to  thank  Dr.  Edsall  for  his  kindly  interest  and  many 
valuable  suggestions  during  the  investigation. 


THE   ROENTGENOLOGIC   METHOD    OF  DIFFERENTIATING  BE- 
TWEEN   ULCER    AND    CANCER    OF    THE    STOMACH 
AND   DUODENUM. 

By  Arthur  F.  IIoldlxc,  M.D., 

ATTENDING    RCENTOKNOLOGIST.     (JENEKAL    MEMORIAL    HOSPITAL:    CHIEF    OF    Ka':NTUEN 
CLINK',    COKN'ELL  UNIVERSITY   MEDICAL  COLLE<;E.    NEW   YUKK. 

During  the  past  two  years  I  have  heard  se\eral  eminent  gastro- 
enterologists  and  internists,  as  well  as  numerous  general  practi- 
tioners, make  statements  in  the  public  discussion  of  scientific  papers 
concerning  the  roMitgenologic  diagnosis  of  ulcers  of  the  stomach 
and  duodenum  which  showed  that  there  is  a  widespread  belief  that 
these  lesions  are  evidenced  by  a  single  irregular  bisnuith  shadow. 
The  commonest  errors  noted  were  diagnoses  based  on  a  "  ])ersistent 
bismuth  fleck,"  a  "spasmodic  or  organic  hour-glass  of  the  stomach." 
or  a  "gastric  bismuth  residue  after  six  hours." 

Preliminary  1{emarks.  We  recognize  that  anatomically  and 
I)hysiologically  the  first  portion  of  the  duodenum  is  not  considered  a 
part  of  the  stomach,  but  symptomatically  and  surgically  it  is  ])er- 
haps  the  most  imjwrtant  part.  It  is  rarely  visible  flutiroscopically, 
and  in  order  to  obtain  its  roentgenographic  picture,  buttermilk 
instead  of  gruels  must  be  used  for  suspending  the  opaciue  meal. 
Since  the  first  portion  of  the  duodenum  is  embryologically,  symp- 
tomatically,   surgically,   and    rnentgenographicall>    a    jiart    of    the 
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.stomach,  the  word  gastric,  as  used  in  this  communication,  will  refer 
to  the  first  portion  of  the  duodenum  as  well  as  to  the  stomach  itself. 

Rcentgenographic  Appearance  of  Gastric  (and  Duodenal) 
Flcers.  The  main  object  of  this  paper  is  to  describe  the  raMitgeno- 
graphic  appearance  of  ulcerative  lesions  of  the  stomach  and  to  point 
out  the  differential  diagnostic  points  between  malignant  and  non- 
malignant  processes.  Hemmeter^  was  the  first  to  flescribe  the 
findings  of  gastric  ulcer.  He  claims  that  an  isolated  fieck  in  the 
gastric  region,  visible  in  npntgenograms  made  several  hours  after 
all  the  rest  of  the  opaque  meal  has  left  the  stomach,  is  evidence 
of  a  bismuth  deposit  adherent  to  an  ulcerted  surface.  Kreuzfuchs- 
and  Ashbury^  also  attribute  this  phenomen  to  gastric  ulcer,  or  to 
duodenal  ulcer  if  observed  in  the  duodenal  region.  This  theory  has 
gained  wide  acceptance,  and  it  may  be  true  in  certain  cases.  There 
are  many  more  cases  of  ulcer  in  which  the  sign  does  not  present. 

According  to  Holzknecht^  simple  gastric  ulcer  is  characterized  by 

(1)  small  residue  after  six  hours,  (2)  sensitive  pressure  point  over 
the  stomach,  (3)  normal  gastric  shadow.  The  diagnosis  may  be 
confirmed  further  by  (4)  presence  of  active  i)eristalsis  (hyper- 
peristalsis),  (."))  displacement  of  the  pylorus  upward  and  to  the  left. 
(())  snail  form  of  the  lesser  curvature,  (7)  stabile  transverse  contrac- 
tion. Holzknechts  conclusions  are  evidently  drawn  from  fluoro- 
scopic observations  or  from  a  small  number  of  ra*ntgenograms  in 
each  case  and  not  from  roMitgen  plates  taken  serially,  as  he  depends 
on  secondary  manifestations  rather  than  on  direct  visualization  of 
the  lesion  defect. 

Haudek'^  describes  a  direct  visualization  of  a  lesion  defect  in  his 
diverticulum  bismuth  shadow  and  gas  outline  (nischen  symptom) 
which  in  his  opinion  indicates  a  callous  penetrating  ulcer.  In 
diagnosing  non-penetrating  ulcers  of  the  stomach  he  recognizes 
those:  (1)  Showing  diverticulum  outside  of  the  bismuth  shadow; 

(2)  not  showing  such  a  diverticulum,  but  a  slight  drawing  in  of  the 
greater  curvature  opposite  the  ulcer,  and  a  point  of  localized  ten- 
derness over  the  lesser  curvature,  which  moves  with  respiration. 

Strauss*'  has  recently  published  an  article  on  duodenal  ulcer,  in 
which  he  cites  a  symptom  complex  with  nine  subdivisions,  which 
do  not  altogether  agree  with  Holzknecht's  observations. 

'  Priority  of  Eniploynient  of  tho  Roentgen  Ray  in  sturiyiiiR  tlic  Physiology  and 
Pathology  of  the  Digestive  Tract.  .lour.  Amer.  Med.  .\.ssoc..  Oetober  .5,  1912:  N'eue 
Methoden  zur  Diagno.se  des  Magengesehwuers.  .-Vreh.  f.  ver.  b.,  xii,  H  r>. 

-  Concerning  the  Teohnique  of  the  Roentgen  Investigation  of  Duodenal  I'lcer, 
Berl.  klin.  Worh..  1912.  Nr.  .33. 

'  Rrrntgen  Ray  Findings  in  Gastric  and  Duodenal  Ulcer,  .Vnier.  Quart,  of  Ru-nt.. 
December,  1911.  The  Rcentgen  Ray  Diagnosis  of  Ulcer  of  the  Stomach  and 
Duodenam,  Adler  and  Ashbun,-.  New  York  Med.  .lour.,  October  7.  1911. 

'  The  Rfpntgeii  Diagnosis  of  the  Stomach.  Arch,  of  Roent.  Ray,  November,  1911. 
The  Rrentgen  Diagnosis  of  Chronic  CJastric  llcer.  .Arch,  of  Rrenl.  Ra\-.  .Fiiiie. 
1911. 

'  Das  Duodenal  ulktis  und  .seine  Feststellbarkiit  iliink  Roerilg(  iistiahleii,  Furl, 
a.  d.  Gel).  <1.  Rrentgenstrahlen,  191.3,  H.  xix.  H.  •>.  >.   HH. 
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Cole'  reports  that  by  his  method  of  serial  rcentgenography  he 
gets  direct  visualization  of  the  lesion  defect  and  is  able  to  detect 
the  slight  deformities  caused  by  small  lesions  which  can  be  recog- 
nized only  by  making  a  large  number  of  roentgenograms.  Accord- 
ing to  Cole  the  presence  of  gastric  ulcer  is  manifested  by  (1)  constant 
defects  of  bismuth  outline,  (2)  obliteration  of  normal  pyloric  or 
duodenal  outlines,  (3)  a  constant  interference  with  the  peristalsis 
as  it  progresses  pylorusward.  He  regards  the  presence  of  abnor- 
mally prominent  rugse  near  the  lesion  as  indicative  of  adhesions 
and  therefore  as  confirmatory  evidence  of  ulcer. 

Carman**  in  a  recent  article  from  the  ]Mayo  clinic  emphasizes 
the  importance  of  hyperperistalsis  as  a  diagnostic  sign  in  duodenal 
ulcer. 

It  is  only  fair  to  assume  at  the  present  time  that  no  single  irreg- 
ularity of  the  bismuth  shadow  or  persistence  of  bismuth  is  char- 
acteristic of  an  ulcer,  but  that  the  diagnosis  of  ulcer  of  the  stomach 
or  duodenum  is  a  complex  matter  of  interpretation,  as  the  lesion 
n;iay  present  various  roentgenologic  manifestations. 

Differential  Diagnosis  of  Gastric  (and  Duodenal)  Ulcer 
AND  Gastric  Cancer.  The  difi'erential  diagnosis  of  gastric  (and 
duodenal)  ulcer  and  gastric  cancer  depends  largely  upon  the  fol- 
lowing classification:  k 

RcEXTGKX  Characteristics. 


Gastric  L'lcer 
(including  diiodonal) 


Acute 
(Fig.  1). 


[  Chronic 
(Fig.  2). 


Small  stabile  defect  in  hisnuith  shadow. 
Associated  with  spasm. 

Larger  stabile  defect  in  bismuth  shadow. 
Associated  with  cicatricial  formation. 
Associated  with  stenosis. 
Associated  with  dilatation. 


Gastric  Cancer 
(including  duodenal)'" 


Transitu) rial  (Fig.  '.i)  from  ulcer  to  cancer.  Can  only  bo 
differentiated  from  ulcer  by  microscopic 
examination. 

Papillarii     /  Small   defect    in   i)ismutli   .sliadow  similar  to 
(Fig.  4).  \      ulcer. 

Medullary  /  Commonest  form  of  cancer,  lesion   large  and 
(Fig.  5).  \      easily  diagnosed  by  raMitgcn   examination. 

Scirrhux       (  Fixed,  contracted  stomach,  lesion  easily  diag- 
(Fig.  6).  \      nosed. 


'Serial  Kailiograpliy  of  the  Stomach  and  Duodenum,  .\rch.  of  Ucent.  Ray,  Decem- 
ber, 1!H1.  April.  I!tl2,  ()ctoi)er,  I<)12;  The  Diagnosis  of  Postpyloric  (Duodenal) 
Ulcer  by  Means  of  Serial  Radiography,  read  at   Int.  Cong.,  London,  August,  1913. 

■•  Kadiiilogic  Signs  of  Duodenal  I'lcer,  .\n\i\.  Anier.  Med.  .\.ssoc.,  March  2S,  1914. 
vol.  Ixii,  \o.   IK,  p.  '.tso. 

'  Duodenal  ulcer  is  niiieh  nmrc  I'dnminn  and  cliaractcrislic  in  its  ruMilgen  outlines 
than  gastric  cancer. 

'"  Duodenal  cancer  is  very  rare.  I  have  nev(«r  observed  a  ca.se.  If  scon  early 
cnr)ugh  it  would  probably  have  the  same  rffiitg<'n  characteristics  as  acute  ulcer, 
and  l;iter  the  same  ni-ntgcn  ch:iraeteristics  as  gastric  cancer. 
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Visualizaliun. 
Pain. 


Esoplidgus. 


Multiple 
contours. 


Hour-ijlass. 


Pyloric 
stenosis. 


Rcaiduc 


Parasecrction. 


Size  of  binmulh 
shadow  of 
stomach. 


Peristalsis. 
Retroperistalsis. 

Height  of 

stomach. 
Persistent  his- 

nnith  spirk. 


"Xischen 
sijmptoni. " 


Ulcer. 

Stnall  and  rpcoiit,  ma\-  1)0  over- 
looked on  screen. 

Sharply  localized  pain-point, 
which  inove.'s  syuchronousl\- 
with  respiration  and  lia.s  di- 
rect and  constant  relation 
to  defect  in  bismuth  shadow. 
Presents  early. 

No  retention  in  esophagus, 
showing  that  walls  of  cardia 
are  pliable. 

Nut  present  in  ulcer. 


Sacculated  {  Sulcus  band-like, 
form    of  J  Segments    equal, 
hour-        ]  Spasm, 
glass.        [  Cicatrix. 

Often  causes  pyloric  stenosis, 
accompanied  by  hyperpens- 
talsis  and  later  dilatation. 


Ulcer  often  causes  pyloro- 
spasm  and  six-hour  reten- 
tion because  of  hyperacidity . 

Zone  of  parasecrction  between 
magcnblase  and  bismuth 
shadow,  showing  hyper- 
acidity. 

Acute  ulcer:  Bismuth  shadow 
diminished — (minus),  due 
to  spasm  and  defect  in 
contour. 

Chronic  ulcer  with  stenosis 
and  dilatation:  Bismuth 
shadow  increasi'd   -l-'(plus) 

Hyperperistalsis  if  pylorus  is 
involved. 

Retroperistalsis  may  i)resent. 

Stomach  usually-  not   su  liitih. 

Hemmeter'.s  i)ersistent  bis- 
nuith  shadow  charaiteristic 
when  seen.  Presents  oiil.\- 
rarely. 

Ha\idek's  "nischen  symp- 
tom" <haracteristic  of  a 
pocket  when  seen.  Pre- 
sents rarely. 


All    deformity    re- 
presents   lesion. 


('.\NCEU. 

Much    more    easily    recognized 

on      screen. 


Pain  diffuse,  if  an\",  and  apt    to 
Ijresent  late. 


Frequent    retention    in     esopha- 
gus,   showing    that    walls    of 
cardia   are   stiffened    aiifl    not 
pliable. 
Scalloped  contours        , 
Finger-print  contours  I  Signifi- 
Conical  contours  [    cant. 

Superimposing  test       J 

Funnel-like  1  ^ ,  ,  , 

c  c  '  Segments  unequaL 

fonn      of  ;-,  ^  ^ 

,  No  spasm, 

hour-  >     --     -   - 

glass. 

(Fig.  5.) 

May  or  nuiy  not  cause  stenosis 
and  residue,  according  to  loca- 
tion  and  character.  If  at 
pylorus,  neoplasm  is  apt  to 
break  down,  become  tun- 
neled and  itifiltrate  in  the 
walls,  so  as  to  open  the  pylo- 
rus. Carcinoma  of  the  lesser 
curvature  frequently  presents 
so  advanced  as  to  be  inoper- 
able without  affecting  the 
pyloric  outlet. 

Cancer  seldom  causes  pyloro- 
spasm  and  retention  because 
of  anacidity. 

Zone  of  parasecrction  not  shown 
liccause  of  anacidity. 

Bismuth  shadow  usually  dimin- 
ished —  (minus)  or  shows  a 
marked  filling  defect. 


Diminished  or  absent  peristalsis* 

on  account  of  fixation. 
Seldom  seen. 

Stomach  usually  high  in  epig.is- 
trium. 

Hemmeter's  jxTsistent    bismuth 
sIkkIow  iiia.\'  present . 


Ilaudek's  "nischen  symptoms" 
may  be  present,  though 
rarely. 
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Hemmeter's  adherent  bismuth  shadow  is  pathognomonic  of  a 
small  pocket,  but  not  necessarily  of  ulcer.  They  present  in  both 
gastric  ulcer  and  cancer  and  are  determined  by  the  topography  of 
the  lesion  rather  than  l:)y  its  morphology. 

The  differential  diagnosis  between  an  indurated  ulcer  and  one 
which  is  undertoing  carcinomatous  degeneration  can  be  made  only 
by  a  microscopic  examination  of  a  section,  so  that  for  all  practical 
purposes  the  indications  for  surgical  procedure  are  the  same  for  both 
types  of  involvement. 


Fiu.  L — Acute  gastric  ulciT,  charaftorizcd  liy  a  small,  stabile  defect  in  the  bismuth 
shadow,  associated  with  spasm.  Such  a  perfect  profile  or  cross-section  view  as  shown 
in  this  case  is  unusual.  This  l)isnuith  defect  was  constant  in  more  than  40  plates. 
The  crater  of  the  ulcer  is  usually  not  visible  but  the  jxisition  of  the  ulcer  is,  as  a 
rule,  indicated  by  a  constant  absence  of  the  jjeristaltic  wave  in  the  area  of  induration. 
A,  crater  of  ulcer:    /?,  walls  of  ulcer.     (Case  of  Dr.  L.  G.  Cole.) 


We  have  dwelt  at  some  length  on  the  diagnosis  of  ulcers  of  the 
stomach  and  duodenum  because":  (1)  Clinically  the  diagnosis  of 
these  cases  is  often  obscure,  and  the  question  of  ojxTatixe  or  non- 
operative  i)rocedure  nuist  be  determined  according  to  the  diagnosis 
l)y  the  i)hysician  in  charge.  (2)  As  a  rule,  ulcers  are  among  the 
smallest  lesions  occurring  in  tiie  stomach  and  diiodciuim.  and, 
therefore,  the  diagnosis  of  this  condition  is  the  most  diflicult  from 
a  nrntgcnologic  stan(l|)oint.  {'•\)  Many  members  of  the  medical 
|)rofession  a|)|)ear  to  iiave  formed  an  incompl(>te  idea  of  the  rciMit- 
genographic  appearance  of  an  ulcer  from  the  reported  phenomenon 
of  bismuth,  ;idlicr<  lit  to  tlic  legion,  or  a  bismiitli  residue  after  six 
hours. 
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Why  the  Ra':NT(;;K.\  Method  has  been  ('kiticised.  Tlu'  fact 
that  the  lumen  and  motor  phenomena  of  the  gastro-intestinal  tract 
can  be  visualized  by  the  roentgen  rays  is  now  well  established ; 
the  correct  inter])retation  of  variations  from  the  normal  shadows, 
however,  is  a  fertile  field  for  scientific  investigation,  and  needs  care- 
ful study,  free  from  imagination.  Only  such  facts  as  have  been 
checked  up  by  o]icration   should  l)c  j)ul)lish(>d.     Criticism  of  the 


Fui.  2. — Drawing  Iiurii  ;i  riuoioscdinc  tracing  in  :i  i:i--r  n[  chronif  gastric  ulcfT, 
in  pars  media,  illustratiiiK  the  cniiipifioiKi'  uf  the  ■'iiaiiiful  i)rrs.sur<'  jxiirit"'  (P),  with 
a  pf)int  on  tho  losscr  furvaturc  of  the  stomach  (site  of  the  uh-or) ;  opiKisitc  a  largo, 
stabih'.  transverse  contraction,  associatofl  with  cicatricial  .stenosis,  atony,  hypo- 
peristalsis,  pyloroptosis.  No  "residue  after  .six  hours,"  no  "persistent  localized 
bismuth  fleck  hours  after  ingestion."     Duodenum  normal. 

roentgenologic  method  of  diagnosis  comes  almost  imariably  from 
those  who  have  had  experience  with  incomplete,  faulty,  and  too 
economical  modifications  of  roentgen  technique,  or  from  erroneous 
interpretation  of  findings  by  inexperienced  or  overambitious  persons. 
Expense.  The  only  valid  objection  which  can  be  raiserl  to 
rcentgen-ray  examination  is  the  great  expense  it  entails.  The 
limitation  of  the  patient's  purse  is  the  only  contra-indication.     The 
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hi^'li  cost  of  nt'ntjienologic  examination  is  due  to  (1)  expensive  and 
ever-improvino;  models  of  rrenteeii-ray  ai)paratus;  (2)  variation  in 


Fig.  3. — Chmiiic  Rastric  ulcor  in  puis  niodia.  (  liarartrrizcd  by  a  large  stabilo 
traiiHvorsp  rontracturc  and  fixed  srallopped  detail  suKgetilive  of  a  transitional  con- 
dition.    Lower  picture  is  a  f1uf>roscopic  iracinn  of  the  j^.Tine  case. 
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Fig.  4. — Papillary  carcinoma  cjf  stomach,  small,  constant  defect  in  the  bismuth 
shadoV,  similar  to  ulcer,  can  only  be  differentiated  by  microscopic  examination. 


Fn;.  o. — Medullary  carcinoma  nt  ilu-  -tnriia<-h.  cliararierized  bj-  a  large,  constant 
defect  in  tiie  bismuth  shallow.  In  successive  plates  these  defects  accurately  fit 
over  each  other,  as  can  be  shown  by  superimpo.sine  one  plate  upon  another  and 
having  the  defects  exactly  fit  over  each  other.  This  is  called  the  "superimposing 
test."  This  case  also  illustrates  the  "funnel-shaped"  hour-glass  .stomach  char- 
acteristic of  malignancy.     (Case  of  Dr.  L.  CJ.  Cole.) 
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individual  requirements,  so  that  skillerl  hand  labor  at  high  prices 
is  demanded;  (3)  large  quantities  of  expensive  photographic  mate- 
rials necessarv. 


Fni.  6. — Sciirlui.s  curciniuiKi  ol  thr  slmuacli.  charartfriznl  In'  ;i  tixi'd.  (•(intiarlcd 
stDmach  of  small  sizn.  In  this  iiistanoo  the  lesion  is  located  on  the  lessor  curvatdic, 
a  id  its  edges  look  very  imteh  like  peristaltic  waves;  however,  when  the  super- 
iniposinj?  test  is  ai)i)lied  it  is  found  that  these  "waves"  are  not  waves,  because  they 
di)  not  move  hut  always  present  as  fixed  bismuth  defects.  Note  that  there  are  no 
symmetrical  peristaltic  contractions  on  the  greater  curvature  correspondint;  to  these 
p-ii'udo-waves.  The  diajinosis  in  these  cases  of  scirrhus  of  the  stomach  and  transi- 
tional carcinoma  of  the  stomach  when  the  lesion  is  located  on  the  lesser  curvature 
is  impossible  to  make  without  a  series  of  plates  and  the  applii'ation  of  the  super- 
imposiuK  test,  because  of  the  similarity  betw(H'n  the  bismulli  defects  caused  by 
them  and  normal  peristaltic  waves. 

The  costliness  of  electrical  apjiaratus,  phototirapliic  materials,  and 
skilled  hand  lahor  is  a  matter  of  eonnnon  knowledge;  thus  more 
cai)ital  is  re(|nired  for  the  j^ractiee  of  nrntgenology  than  for  any 
other  specialty,  in  one  hctspital  where  accurate  records  are  kept 
the  cost  of  makiiiu  a  single  rtentgenitgram  was  the  same  as  the  cost 
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of  doino;  an  Insterectoniy,  and  in  examinations  rt'(|nirin.u-  more  than 
two  plates  the  outlay  to  the  institution  exceeded  the  cost  of  the 


Fig.  7. — C'linirallj-  a  case  of  gastric  ulcer.  RcEntgcnoeram  shows  the  typical  out- 
line of  a  .spasmodic  coutraction  of  the  first  portion  of  the  duodenum.  Negative 
diagnosis  of  either  gastric  or  duodenal  ulcer  made  from  the  roentgen  examination. 
Patient  develoijed  an  acute  appendiciti.^  shortly  afterward;  a  gangrenous  appendix 
w:i-i  r(>inn\cd.  after  wliifh  all  gastric  s.\-niptonis  disapi)e;ired.     .1 .  spasm  of  dundenuiii. 


«yT«lf/»B»isr(»i«/s      •» 


Fig.  S. — Typical  appearanci-  oi  chronic  duodenal  ulcer,  characterized  l>y  absence 
of  the  shadow  of  bismuth  in  the  first  portion  of  the  duodenum,  h.xperperistalsis, 
dilatation.  Note  the  absence  f)f  the  shadow  of  the  first  por(if)n  of  tiie  (hiodenni 
"cap. " 


averaije   niaj(»r  opcTatioii.      ln-^titutions  such  as  eollejies  and   hos- 
pitals ha\  e  not  i)een  educated  to  l)carin<,f  this  hurden.  as  they  ha\e 
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learned  to  support  the  expense  of  the  operating-room.  In  this 
country  the  cost  of  the  experiments  which  have  been  made  in  devel- 
oping  roentgen  diagnosis  to  its  present  prominence  has  been  borne 
mainly  by  individual  physicians  and  by  manufacturers  of  roentgen- 
ray  apparatus  without  the  assistance  of  institutions.  There  appears 
to  be  no  relief  from  this  situation  unless  the  roentgen-ray  should 
prove  to  be  of  some  commercial  utility,  and,  having  passed  the 
experimental  stage,  become  standardized. 


Fig.  9 


Fig.  10 


Fig.  9. — Case  of  penetrating  callous  ga.'^tric  ulcer  illustrating  the  "nischen  .*\inptunr' 
of  Haudek,  also  stabile  transverse  contraction  of  an  hour-glass  stomach. 

Fig.  10. — Same  case  after  a  gastrogastrostomy  was  performed  and  illustrating 
the  necessity  of  having  postoperative  roentgen  examinations  made  of  our  abdomi- 
nal cases  if  we  are  to  check  up  the  effectiveness  of  our  operations.  In  this  class  of 
cases  a  gastroplasty  would  seem  to  offer  better  results  than  gastrogastrostomy. 


The  extra  expen.se  of  serial  nrntgenography  may  be  avoided  if 
the  diagnosis  is  perfectly  evident  from  the  fluoroscopic  examination, 
and  confirmatory  diagnostic  outlines  are  obtained  on  a  few  plates. 
There  is  danger,  liowever,  in  thus  adopting  tiie  more  economical 
procedure  as  the  routine  method  t)f  examination,  since  many  cases, 
])resenting  only  slight  lesions,  will  inevitably  slip  by  as  normal; 
and  it  is  the  diagnosis  of  these  very  cases  which  is  most  worth  while, 
they  being  the  ones  most  amenable  to  treatment.  If.  however,  they 
pass  unrecogni'/ed  for  the  time  being  the  surgical  ])rogn()sis  grows 
steadily  worse,  and  when  at  last  the  diagnosis  becomes  luimistak- 
able,  these  cases  are  the  ones  certain  to  be  cited  as  instances  in  which 
the  nrntgcii  examination  failed,     .\nother  pitfall  is  the  danger  of 
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inistakinji  spasiiuidic  conditions  tor  jictual  primary  lesions.     Sncli 
(liairnostic  errors  are  most  apt  to  he  made  in  eases  of  acute  duodenal 


ap 


Fii;.  11.— I),  feet  in  tlic  hisiiiuth  shadow  of  the  first  portion  of  the  duodenum, 
.simulating  tlie  m-ntitjen  appearance  of  duodenal  ulcer  {A).  In  reality  there  was 
a  case  of  Lane's  kink  (fi),  which  caused  a  spasmodic  contraction  of  the  first  portion 
of  the  duodenum.  The  normal  appearance  of  the  "cap"  after  the  patient's  bowels 
were  cleaned  out  and  a  dose  of  tincture  of  belladonna  administered  is  seen  in  (C). 

or  gastric  ulcers,  papillary  carcinoma,  and  reflex  spa.smotic  condi- 
tions secondary  to  lesions  distant  from  the  seeming  lesion  defect. 
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In   extensive  carcinoma  of  the  lesser  curvature,  the   outHnes  are 
often  so  regular  that  they  are  mistaken  for  peristaltic  waves. 

The  nentgenologic  method  of  examinino;  the  stomach  and  duo- 
denum is  much  simi)ler,  safer,  more  natural,  and  pleasanter  to  the 
patient  than  the  use  of  the  stomach  tube  or  duodenal  bucket,  and 
the  results  obtained  have  been  found  more  constant  and  relial)lc 
than  the  analysis  of  gastric  or  duodenal  contents.     AVhen  ])ossible 
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Fio.  12. — Gastric  ulcer,  chronic,  with  marked  lioiir-glass  contraction  and  atony. 
Patient  had  also  extreme  scoliosis.  Pending  decision  as  to  operation,  patient  was 
reportcfl  to  have  developed  a  marked  tumor  in  the  right  iliac  fossa  for  which  it  was 
(letcnnincd  to  operate.  At  operation  the  tinnor  was  found  to  be  an  enormous  accu- 
nuilation  of  hisnuith  in  an  atonic  cecum.  This  patient  had  had  thorough  catharsis 
.■ind  ciicmata  administered,  and  sufficient  time  had  elapsed  since  the  initial  niMitgen- 
ray  examination,  .so  that  a  hisnuith  stasis  was  not  suspecttnl.  This  ca.se  also  illus- 
trates the  vahu'  of  pre-operative  nentgen  examinations,  as  such  an  examination  of  the 
ceciun  woTild  have  sa\e(l  this  patient  from  an  operation. 


in  cases  of  .susi)eeted  ulcer  or  where  there  is  danger  of  pertV)ration  or 
hemorrhage  the  i)atient  should  not  be  submitted  to  the  (hingers 
attendant  uj)on  gastric  or  duodenal  analysis  until  roentgenologic 
methods  ha\c  b(>en  used  first  and  ha\e  faih^d  to  gi\("  the  <lesired 
information. 

SiHcicM,  Indicv  rioNs.  The  ultimate  division  as  to  opcrability 
rests  with  the  snrg(>on.  but  the  roMitgen  method  will  n-nder  him 
nmch  assi'-tancc  in  drawing  his  conclusions  for  or  against  operation. 
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and  in  jirrdeterinininjr  the  best  mfthod  of  procedure.  In  eases  of 
gastric  ulcer,  for  instance,  he  gains  such  valuable  information  as  to 
the  amount  of  stenosis  presented,  the  desirable  locus  for  the  gastro- 
enterostomy, and  whether  a  gastro-enterostomy.  a  gastro))lasty, 
gastrorrhaphy,  or  a  gastrogastrostomy  in  indicated.  Kcvntgen 
examination  is  often  the  means  of  sparing  a  patient  the  shock  of  an 
exploratory  operation  in  cases  of  cancer  so  far  advanced  that  suc- 
cessful removal  would  be  impossible,  although  the  clinical  history 
reveals  only  slight  symptoms.  Postoperative  rnentgen-ray  exami- 
nations are  of  great  value  in  discovering  whether  the  food  leaves 
by  the  anastomosis  or  by  the  natural  ])ath,  whether  or  not  an  hour- 
glass contraction  has  been  relived  by  operation,  and  whether  sub- 
.sequent  stenosis,  or  adhesions  have  formed.  Such  postoperative 
diagnosis  will  do  more  to  check  u\^  the  efhciency  of  an  operation 
on  the  gastro-intestinal  tract  than  any  other  singl(>  method  of 
examination,  and  incidentally  may  revolutionize  certain  modes  of 
surgical  procedure. 

In  a  brief  way  I  have  attempted  to  call  attention  to  the  nrntgen 
method  of  visuali'/ing  lesions,  the  diagnosis  of  which  has  been  j)ar- 
ticularly  difficult  heretofore.  It  takes  us  one  step  away  from  the 
art  of  medicine  toward  the  science  of  medicine.  ]\lany  jiatients 
who  have  been  complaining  of  indefinite  symptoms,  and  have 
sought  relief  for  many  years  with  indifi'erent  success,  have  been 
examined  b>-  the  rcintgen  method  with  most  gratifying  results  to 
all  concerned.  A  physician  can  have  no  i)atients  more  grateful 
than  those  who  ha^■e  sufi'ered  for  a  long  time  and  whose  difficul- 
ties have  been  at  last  actually  visualized  and  definitely  diagnosed. 
I  may  say  that  it  detracts  nothing  from  but  rather  adds  to  the 
l^restige  of  the  medical  adviser  or  surgical  consultant  if  he  has 
the  reputation  of  obtaining  the  fullest  possible  understanding  of  a 
case  before  deciding  upon  any  radical  course  of  procedure,  and  the 
])hysicians  and  surgeons  who  have  used  the  roentgen  method  of 
diagnosing  gastric  lesions  are  its  strongest  advocates. 

('oNCLisK)Xs.  1.  The  roentgen  method  is  the  most  accurate 
and  at  the  same  time  the  most  exj)ensive  single  method  of  diag- 
nosing gastro-intestinal  lesions.  It  is  also  the  safest  and  most 
valuable  to  the  patient. 

2.  A  preoperative  roentgen  examination  in  abdominal  ca.ses 
(a)  will  save  many  a  case  frcmi  the  shock  of  an  exploratory  opera- 
tion; ib)  should  shorten  the  time  consumed  at  the  operation;  (c) 
should  improve  surgical  statistics. 

8.  An  exploratory  operation  for  diagnosis  is  usually  evidence  of 
inadecjuate  roentgen  methods. 

4.  A  postoperative  ra'ntgen  examination  of  ab.dcjminal  cases 
will  lead  to  important  modifications  in  the  technique  of  such 
operations,  just  as  post-treatment  roentgen  examination  of  fractures 
has  modified  general  surgical  methods. 
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o.  Tlic  subject  can  scarcely  he  summarized  more  tersely  than  has 
been  accomplished  by  Schmieden,  who  says  with  both  wisdom  and 
moderation:  "A  scientific  diagnostician  will  not  diajjnose  gastric 
lesions  on  niMitgen-ray  examinations  alone,  nor  should  he  diagnose 
important  gastric  lesions  without  using  the  roentgen  rays." 


FURTHER    OBSERVATIONS    ON   DIASTOLIC    AND 
PULSE  PRESSURE. 

By  Louis  :M.  Warfield,  M.I)., 

MILWAUKEE,    WISCONSIN. 

(From  the  Medical  Clinic  of  the  Milwaukee  roiinty  Hospital.) 

Ix  former  papers  ^  -  ^  attention  has  been  called  to  the  methods 
of  estimating  blood-pressure,  and  it  has  been  demonstrated  that 
the  auscultatory  method  of  Korotkow  is  the  simplest  and  also 
the  most  satisfactory  and  accurate  method  for  general  use. 

It  must  be  understood  at  the  outset  that  the  series  of  tones  heard 
over  the  normal  brachial  artery  just  below  the  arm-cuff  when 
the  pressure  is  gradually  reduced  are  clear-cut  only  over  normal 
vessels  or  vessels  only  slightly  sclerosed,  and  depend  upon  the 
heart  force  as  well  as  upon  the  state  of  the  vessel  wall,  the  pressure 
exerted  by  the  bell  of  the  stethoscope,  the  keenness  of  the  operator's 
ear,  etc.  When  the  heart  is  irregular  in  force  and  rhythm  it  becomes 
impossible  to  make  accurate  observations  at  systolic  or  at  dias- 
tolic pressure.  It  seems  best  to  take  the  average  reading  betweeii 
the  point  where  the  strongest  beat  is  heard  and  the  ])oint  where 
])ractically  all  beats  are  heard  as  the  systolic  pressure.  The  dias- 
tolic is  best  taken  at  the  point  where  no  sound  is  heard  except  the 
occasional  sound  produced  by  an  excessively  strong  beat. 

Even  in  certain  cases  seemingly  normal  the  tones  are  not  always 
clear-cut,  the  second  may  be  so  short  that  it  is  lost,  the  first  may 
not  be  heard  as  a  clear  tone,  but  a  click  with  a  nnirnuir  may  be 
the  first  sound  heard.  However,  by  redu(ing  the  })r(\ssure  vl'ry 
slowly  in  such  cases  it  is  very  rare  in  regularly  beating  hearts  with 
uniformity  in  the  force  of  the  beats  to  miss  the  normal  se([r.en((' 
of  sounds. 

The  first  audible  sound  occurs  at  systolic  jiressure.     \\  e  lia\e 
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shown  l)()lli  cxpcriiiu'iitidly  aiKJ  cliiiicjillx  thai  the  iMastdhc  pressure 
is  to  he  read  at  the  siuhh-ii  transition  ot"  the  third  eU'ar  tone  to  the 
(hill  fourth  tone  and  not  at  the  disappearance  ot"  all  sound. 

Keeeiitly,  Hooker'  has  attenii)ted  to  |)ro\«'  that  the  (hastolie 
reading  should  he  taken  at  the  (lisai)|)earanee  of  all  sound,  and  he 
lays  the  hurden  of  proof  on  those  who  helieve  that  the  transition 
between  third  and  fourth  tones  (fourth  phase)  is  the  eorreet  point. 
Practically  it  makes  l)ut  little  difference  in  many  cases,  as  the  two 
])hases  are  not  more  than  4  mm.  or  at  most  6  mm.  apart.  But  it 
does  make  some  difference  in  other  cases  where  the  difference 
amounts  to  from  12  to  ft)  mm.  or  even  more. 

It  is  sometimes  difficult  to  differentiate  precisely  the  transition 
between  the  sharp  and  the  dull  sounds.  A  sudden  lessened  ampli- 
tude of  the  dial  hand  or  lessened  oscillation  of  the  mercury  column 
in  cases  such  as  this  is  synchronous  with  the  chaniie  in  tone.  It 
is  still  more  difficult  to  limit  the  disai)])earance  of  all  tone,  the 
point  where  some  still  read  the  diastolic  pressure.  Even  after 
all  tones  have  actually  ceased  the  strained  attention  of  the  operator 
is  ajit  to  produce  after-tones  in  the  ear,  which  are  not  to  be  differen- 
tiated from  the  tones  whic-h  are  gradually  heard  to  disai)i)car. 
In  many  cases  it  is  practically  impossible  to  state  definitely  the 
exact  point  where  sound  ceases  to  be  heard. 

Moreover,  as  (ioodman  and  Howelf^  showed  (and  we  have 
repeatedly'  confirmed  their  observations),  the  fourth  tone  j)ersists 
in  aortic  insufficiency  even  to  the  zero  of  the  scale.  Such  persis- 
tence, indeed,  is  pathognomonic  of  aortic  regurgitation.  Now  if 
the  diastolic  is  taken  at  the  disappearance  of  all  sound  and  the 
sound  does  not  disappear  at  all,  then,  according  to  some,  there 
can  be  no  diastolic  pressure  in  aortic  insufficiency.  Diastolic 
pressure  measures  peripheral  resistance.  Therefore  there  is  no 
peripheral  resistance  according  to  Hooker  and  others.  That  on 
the  face  of  it  is  impossible.  Either  the  method  is  wrong  or  this 
class  of  cases  is  exceptional  and  must  have  special  rules  to  govern 
it.  On  the  other  hand,  to  take  the  fliastolic  i)ressure  at  the  fourth 
l>hase  leaves  no  exceptions  to  be  explained  away. 

Taussig  and  Cook"  have  shown  that  in  cases  of  aortic  insuffi- 
ciency it  is  not  difficult  to  make  a  differentiation  of  third  to  fourth 
tones,  and  shoidd  confusion  arise,  it  may  be  overcome  by  listening 
over  the  artery  while  the  i)ressure  is  below  diastolic  pressure,  and 
then  gradually  increasing  the  pressure  in  the  cuff,  a  dull  tone 
suddenly  gives  place  to  a  clear,  loud  tone.  One  then  reads  the 
diastolic  pressure  at  this  point.     It  would  appear  then  that  until 

'  Hooker,  D.  R.,  and  Southworth,  J.  L).  Interpretation  of  the  .\usciiltation 
Blood-pressure  Sounds,  Arch"  Int.  Med.,  1914,  xiii,  384. 

'The  Ausrultatory  Blood-pressure  Phenomenon,  I'niv.  Peniia.  Med.  Bull.,  IfllO, 
xxiii,  469. 

'•  The  Determination  of  the  Diastolic  Pre.s.'iure  in  Aortic  Regiirgitation,  .\rch. 
Int.  Med..  19i:^.  xi.  542. 
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better  evidence  is  offered,  we  should  read  the  diastohr  pressure 
at  the  fourth  phase. 

The  stress  laid  upon  this  j)oint  is  important,  for  the  reason  that 
only  hy  having  fixed  points  for  the  estimation  of  maximum  and 
minimum  j^ressures  can  we  determine  the  pulse  pressure.  ^Nlore- 
over,  the  conviction  is  growing  that  it  is  the  height  of  the  diastolic 
pressure  rather  than  that  of  the  systolic  pressure  that  is  the  really 
vital  point  in  blood-pressure  estimations. 

In  order  for  the  heart  to  carry  on  the  circulation  it  must  do  a 
certain  amount  of  work  before  it  succeeds  in  overcoming  the  resis- 
tance at  the  aortic  valves.  This  amount  of  work  is  represented 
in  figures  as  a  force  required  to  raise  a  column  of  mere  ury  Si)  to  90 
mm.  This  is  actually  dead  weight,  which  the  heart  must  always 
raise  before  it  begins  to  throw  blood  into  the  aorta.  From  the 
time  that  the  aortic  valves  open,  the  force  over  and  above  that 
required  to  open  the  valves  is  used  actually  (making  allowance 
for  the  force  dissipated  in  distending  the  arch  of  the  aorta)  to  keep 
the  blood  in  circulation;  so  that  the  real  head  of  pressure  forcing 
the  blood  to  the  periphery  is  represented  by  the  force  exerted 
from  the  time  of  opening  of  the  aortic  valves  to  the  end  of  systole. 
In  other  words,  the  diastolic  pressure  measures  the  peri{)heral 
resistance  and  the  pulse-pressure  measures  the  actual  head  of 
propulsive  force  in  the  arteries  at  the  base  of  the  heart. 

Almost  everyone  who  has  written  on  the  subject  of  hypertension 
has  measurefl  only  the  maximum  force  of  the  heart,  the  systolic- 
pressure,  and  neglected  the  important  minimum  force,  the  diastolic 
pressure.  Even  so  excellent  an  observer  as  T.  (\  Janeway,'  in 
a  recent  detailed  article  on  "A  Clinical  Study  of  Hypertensive 
Cardiovascular  Disease,"  has  nothing  to  say  of  diastolic  prc\>^sure, 
l)ut  bases  all  of  his  statistical  data  ui)on  systolic  pressure.  While 
much  that  is  of  great  value  is  given  it  seems  that  an  imi)ortant 
part  of  the  picture  has  been  omitted.  It  is  as  if  one  based  statistics 
of  anemia  uj^on  the  count  of  the  red  cells  alone  without  estimating 
the  hemoglobin. 

Hypertension  is,  after  all,  a  i)hysiological  response  on  the  part 
of  the  organism  in  order  to  maintain  the  circulation  in  equilibrium 
in  the  face  of  c-onditions  which  tend  to  produce  vasoconstric-tion 
in  large  areas  and,  therefore,  tend  to  deprive  these  areas  of  blocid. 
That  there  must  be  some  substance  in  the  blood-stream  which 
causes  this  constriction  seems  certain.  What  it  is  is  not  at  present 
known.  Recently,  \'oegtlin  and  Macht-  have  isolated  a  crystalline 
substance  from  the  blood  of  man  and  other  mammals  which  they 
regard  as  a  lipoid  and  closely  related  to  c-holesterin.  This  sul)stan(e 
was  recovered  !>>  them  from  the  cortex  of  the  adrenal  gland.    This 

•  An-h.  Int.  Mod..  lOl.'J.  xii,  T.j.J. 

'  Isolation  of  a  Now  Va.«oronstriotor  Substance  from  tho  Hlood  :m<l  tlir  A<lr(ii;il 
Cortex,  .Iniir.  Amor.  Mod.  .\ssoc..  lOl.'i,  Ixi.  21.'^r>. 
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l)ec()nies  of  added  interest  in  the  light  of  oliser\ations  made  by 
Gubar  (quoted  l)y  Voegtlin  and  Macht).  He  noted  "that  the 
\asoconstricting  properties  of  blood-seriini  \ary  in  different  patho- 
logical conditions,  being  increased  in  nephritis,  for  instance,  and 
diminished  in  others."  In  some  experiments  made  in  the  summer 
of  1913,  we  found  there  was  no  marked  difl'erence  in  the  anaphy- 
lactic shock  produced  in  half-grown  rabbits  by  the  injection  of 
normal  and  uremic  blood-serum.  As  lipoids  do  not  cause  anaphy- 
laxis there  should  be  no  difference  in  the  reaction  of  normal  and 
uremic  sera  unless  in  one  there  was  some  form  of  j)roteid  not  in 
the  other.  This  does  not  seem  to  be  the  case.  The  ])resence  of 
something  in  the  circulation,  therefore,  produces  constriction  of 
vessels.  This  calls  for  more  force  in  contraction  on  the  part  of  the 
heart.  This  substance  may  be  of  lipoid  nature.  The  continued 
presence  of  this  hypothetical  substance  naturali.N  would  lead  to 
hypertrophy  of  the  heart.  The  actual  fact  is  that  only  in  cases  of 
chrtmic  contracted  red  kidney  does  one  see  the  pure  type  of  left 
ventricular  hypertrophy. 

It  may  be  affirmed  iiiat  usually  hypertension  is  accompanied  by 
a  marked  increase  in  pulse-i)ressure,  the  pidse-pressure  at  times 
ecpialling  the  number  of  millimeters  in  normal  systolic  pressure. 
Moreover,  this  increased  pulse-pressure  seems  to  be  absolutely 
essential  to  the  maintenance  of  circulatory  ec^uilibrium.  The 
hearts  of  the  cases  of  cardiorenal  disease  are  not  only  hypertro])hied, 
but  the  cavities  of  both  Acntricles  are  dilated,  and  therefore  con- 
tain and  throw  out  more  blood  at  every  systole  than  a  normal 
heart  propels.  It  would  appear  that  volume  output  and  pulse- 
pressure  are  closely  related.  Dawson,  some  years  ago,  stated  that 
the  product  of  the  pulse-pressure  times  the  pulse  rate  represented 
the  volume  output  of  the  ventricles  in  a  unit  of  time.  Erlanger^ 
later  argued  that  this  could  not  be  correct  except  in  certain  con- 
ditions. The  factors  entering  into  the  conditions  giving  rise  to 
the  figures  of  pulse-pressure  and  pulse  rate  were  too  many  and 
varied  to  be  reduced  to  a  simple  formula.  There  c-an  hardly  be 
room  for  dispute,  however,  that  large  j)ulse-pressure  is  associated 
with  increased  volume  output  when  one  sees  the  hearts  at  autopsy. 
The  arch  of  the  aorta  is  always  much  dilated  also,  probably  to 
accommodate  in  part  the  excess  of  })lood  thrown  out  at  every 
cardiac  systole,  liarach''^  has  recently  called  attention  to  a  for- 
mula for  estimating  heart  force.  He  holds  that  the  pulse  rate 
-should  be  taken  into  consideration,  for  a  heart  with  .systolic  pres- 
sure of  140,  diastolic  of  90,  pulse  rate  of  120  is,  in  a  unit  of  time, 
doing  twice  as  much  work  as  a  heart  with  similar  blood-pressure 

'  Eriangcr,  .1.  and  Hooker,  D.  R.  An  Experimental  Study  of  Blood-pressure  and 
of  pulse-pressure  in  Man,  Johns  Hopkins  Hosp.  Rep..  1904,  xii,  14.5. 

'"  The  Energj-  Index.  Cardiovascular  Enerpo'  a.s  Indicated  by  the  .\rterial  Pres- 
sure per  Minute,  Jour.  Amer.  Med  .-Vssoi-..   1!»14.  Ixii.  .")2.i. 
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but  only  (lO  pulse  rate.  He  therefore  multiplies  the  systolic  and 
diastolic  pressures  bj-  the  pulse  rate,  adds  the  two  and  takes  the 
first  three  figures  of  the  result  as  an  index  of  work  done  by  the 
heart.  Reviewing  my  cases  we  cannot  altogether  agree  with  his 
conclusions,  yet  we  believe  that  his  suggestion  is  more  valuable 
than  any  thus  far  proposed. 

The  great  difficulty  in  estimating  the  value  of  pidse-pressure 
determinations  is  that  we  have  no  standards  of  normal  in  the  various 
decades  in  men  and  women.  For  systolic  pressure  we  have  a  mass 
of  data.  We  are  taking  for  pulse  pressure  the  figures  supplied  by 
Erlanger"  as  standard.  These  are  based  on  a  large  number  of 
observations  on  a  very  few  individuals,  adult  male  medical  students. 
Obviously  such  figures  are  not  necessarily  normal  for  the  com- 
munity at  large.  However,  we  think  we  are  safe  in  stating  that 
for  normal  adults  the  pulse-pressure  should  be  40  to  45  mm.  Hg. 
Variations  in  the  pulse-pressure  in  different  diseases  and  in  the 
same  disease  at  different  times  are  great  and  not  always  easy  to 
interpret  at  their  true  values. 

We  have  gone  over  some  of  our  cases  at  the  ^Milwaukee  County 
Hospital.  Of  forty-nine  cases  of  myocardial  insufficiency  at  all 
ages  the  average  pulse-pressure  was  40  mm.  The  highest  was  70, 
the  lowest  15  mm.  We  have  seen  cases  of  myocardial  disease  with 
normal  blood-pressure  figures,  five  minutes  before  death.  This  is, 
however,  most  unusual.  In  75  cases  of  chronic  nephritis  the 
average  pulse-pressure  was  62  mm.  The  ages  of  the  patients 
ranged  from  ten  to  eighty-two  years.  The  highest  pulse-pressure, 
130  mm.,  occurred  in  this  group  in  a  man,  aged  fifty-five  years. 
One  case,  a  child,  aged  ten  years,  had  at  one  period  of  her  stay  in 
the  hospital  systolic  iSd,  diastolic  154,  pulse-pressure  32.  She  left 
the  hospital  improved  and  with  130,  80,  50  as  her  j)ressure.  The 
most  consistent  low  pulse-pressures  were  in  the  advance  cases 
of  j)ulmonary  tuberculosis.  This  is  just  what  one  would  exjHH't. 
.*\ls()  in  tyj^hoid  fever  during  the  third,  fourth,  and  fifth  weeks, 
when  the  fever  lasts  that  length  of  time,  the  whole  ])ressure  ])icture 
is  reduced,  but  the  pulse-pressure  is  reduced  relatively  more  than 
diastolic  pressure. 

We  have  taken  for  low  })ulse  pressure  any  below  30,  for  high  any 
above  50.  At  ])resent  it  would  seem  that  we  are  justiHiMJ  in  making 
certain  generalizations. 

The  pulse-pressure  in  aortic  insufficiency  is  always  large;  in 
fact,  it  is  usually  the  largest  in  any  disease.  In  chronic  nephritis 
the  pnlse-pressnre  is  always  high  in  the  comiiensation  stages.  In 
some  forms  of  arteriosclerosis  the  i)ulse-pressure  is  high.  In  myo- 
cardial insufficiency  it  Aaries.  If  the  heart  is  large  there  is  in- 
creased j)ulse-pressnr(\  if  the  heart  is  small  there  is  decreased  or 
normal    i>ulse-pressnre.       In    pulmonary    tuberculosis    the    pulse- 

"  Loc.  rit. 
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pressure  is  low  in  the  advanced  cases.  In  the  early  cases  the  blood- 
pressure  picture,  as  a  rule,  is  normal  or  senerally  decreased.  If 
the  heart  is  large  naturally  the  hlood-jjressure  i)i('turc  takes  on 
more  the  form  of  that  in  cases  of  enlarged  heart  with  general 
depression  of  the  blood-pressure  picture.  In  the  acute  fevers  the 
pressure  picture  in  the  initial  stages  shows  no  particular  changes. 
As  the  cases  develop  the  whole  pressure  picture  as  a  rule  shows  a 
general  depression  and  a  low  ])ulse-pressurc  usually  means  a  badly 
diseased  heart  and  is  an  unfavorable  prognostic  sign. 

In  general  when  the  systolic  pressure  is  normal,  increased  pulse- 
pressure  signifies  peripheral  dilatation.  When  the  systolic  pressure 
is  high  the  increased  pulse-])ressurc  is  to  be  regarded  as  normal  and 
has  no  special  significance.  Decreased  ])ulse-j)ressure  or  even 
normal  pulse-pressure  means  marked  peripheral  constriction,  and 
is,  therefore,  an  unfavorable  prognostic  sign. 

With  low  systolic  pressure  increased  pulse-pressure  occurs  in 
practically  only  one  condition,  aortic  insufficiency. 

^Vith  normal  systolic  ])ressure  gradually  decreasing  i)ulse-])ressure 
usually  means  cardiac  failure.  The  condition  is  seen  often  in  the 
later  stages  of  the  high  systolic  increased  pulse-pressure  cases. 

With  low  systolic  pressure  decreased  pulse-pressure  usually 
means  general  cardiac  weakness,  as  seen  in  febrile  conditions  or  in 
convalescence  from  long  illnesses  or  in  cachexia  of  malignant 
disease. 
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Immediately  following  its  introduction  as  a  diagnostic  measure 
the  Wassermann  reaction  was  received  with  acclaim  as  a  scientific 
test  giving  100  per  cent,  average,  but  owing  to  tiie  failure  of  labora- 
tory reports  to  check  up  with  the  clinical  findings  in  certain  cases 
or  owing  to  the  failure  of  various  laboratory  workers  to  arrive  at 
the  same  end  reaction  in  a  gi\'en  case,  when  using  the  same  speci- 
men of  serum,  owing  to  laboratory  reports  remaining  positive  in 
various  degrees  longer  than  the  clinician  thought  was  commen- 
surate with  the  amount  of  treatment,  and  many  other  such  factors 
gradually  led  to  a  feeling  of  adverse  (Titicism  against  the  speci- 
ficity of  the  Wassermann  reaction,  a  feeling  varying  from  a  mere 
suspicion  to  an  outspoken  disbelief  in  its  reliability  as  a  laboratory 
procedure. 
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During  this  period  there  have  been  introduced  various  modi- 
fications of  the  original  technique.  Some  of  these  modifications 
were  designed  to  simplify  the  original  method;  others  made  a  radical 
change  in  the  character  of  the  reaction,  as  in  the  substitution  of  the 
antihuman  hemolytic  system  for  the  antisheep  hemolytic  system; 
another  modification  introduced  the  single  unit  system;  again  the 
so-called  Baurer  modification,  and  still  others  designed  to  decrease 
the  amount  of  time  necessary  for  the  completion  of  the  reaction,  an 
important  factor  in  the  life  of  a  busy  laboratory. 

When  it  became  known  that  the  reaction  would  occur  in  the 
presence  of  certain  lipoidal  extracts  used  as  antigens,  equally  as 
well  as  with  antigens  prepared  from  syphilitic  tissues  containing 
Spirocheta  ])allida,  a  death-blow  was  thought  to  have  been  given  to 
the  specificity  of  the  Wassermann  test.  Still  later  it  was  found  that 
non-specific  lipoidal  extracts,  to  which  was  added  cholesterin,  became 
even  more  active  in  their  complement-binding  power.  It  has 
been  urgecU  that  such  antigens  were  more  delicate  in  detecting  the 
presence  of  syphilitic  antibodies  and  were  therefore  the  antigens  of 
choice  to  be  used  in  following  the  therapeutic  progress  of  a  given 
case. 

By  other  writers-  it  has  l)een  held  that  cholesterinized  lipoids, 
granting  that  they  were  more  sensitive  in  detecting  syphilitic  anti- 
bodies, nevertheless  gave  a  certain  number  of  non-specific  reactions 
leading  to  the  grave  possibility  of  treating  for  syphilis  a  few  or  many 
individuals  never  afflicted  with  that  disease.  Clearly  then  it  is 
better  to  test  all  serums  against  both  syphilitic  extract  antigens 
and  cholesterinized  lipoidal  antigens.  We  feel  that  for  diag- 
nostic purposes  it  is  not  safe  to  use  only  a  cholesterinized  lipoid 
as  an  antigen. 

And  so  through  persevering  work  and  out  of  the  knowledge  born 
from  exjxTience  in  testing  thousands  of  sera,  one  writer  after 
another  has  called  attention  to  and  eliminated  sources  of  error,  until 
now  it  may  safely  be  said  of  the  Wassermann  reaction,  even  though 
the  original  claims  for  si)ecificity  had  to  be  abandoned,  that  for 
l)uri)()ses  of  practical  utility  as  a  method  of  diagnosis  and  ])rognosis 
in  syi)hilis  this  reaction  now  occui)ies  a  sound  position,  rarely 
excelled  in  laboratory  i)r()ce(hires. 

It  need  not  l)c  emphasized  that  absolutely  reliai)le  reagents 
should  be  used  in  the  wa\'  of  amboceptors,  complements,  antigens, 
etc.,  and  that  absolutely  clean  glassware.  i)referably  of  the  ,Iena 
t.\  pc,  cleaned  without  aii>  chemical,  should  be  used.  These  things 
are  generally  checked  up  in  all  hrst-dass  laboratories. 

In  this  paper  we  arc  n(»t  attemi)ting  any  radical  departure  from 
the  established  Wassermaiui  reaction  techni(jue,  but  are  suggesting 
a  simple  modification  which  we  believe  will  not  only  incri'ase  the 

'  John  KiiliiiiT,  PctmsylvMiiia  Mp<I.  .lour.,  DorcinlxT,  I'M'.i.  Lloyd  Tlioiiipsoii, 
.lour.  Am.   M<<(1,  Assoc,  M,iy  '.I,   11)14,  xlii,   1  1,JS. 

-'  n.  A.  Tlioinas  uud  K.  H.  Ivy,  Jour.  Am,  MccI,  Assoc,  J.inuary  31,  lUll,  Ixii,  3G3. 
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accuracy  of  the  test,  hut  will  also  eliminate  two  sources  of  error, 
which  will  be  discussed  later. 

This  modification  in  its  fundamentals  consists  in  the  use  of  a 
iiraduated  capillary  centrifuge  tube  to  which  is  transferred  the  con- 
tents of  each  Wassermaini  tube  at  the  end  of  one  hour's  incubation 
and  by  centrifugation  the  amount  of  sheep's  cells  unhemolyzed  in 
each  serum  reaction  is  determined.  These  special  tubes  are  of  the 
centrifuge  type,  having  a  total  capacity  of  4  c.c,  and  the  tij)  of 
which  is  barometer  tubing  graduated  in  twenty  divisions,  each 
division  or  unit  being  ecpud  to  0.()()25  c.c.'* 


n 


I  f'^ 


■Uii 


Graduated  rapillaiy  foiitrifugc  fuho. 


In  order  to  make  later  discussion  of  the  method  more  clear  it 
seems  l)est  to  introduce  the  protocol  at  this  point. 

Protocol.  Reaqenis.  A.  Treat  sheep's  blood  by  the  usual 
method  and  make  an  emulsion  of  the  thoroughly  washed  red  cells 
in  a  O.S.")  per  cent,  saline  in  a  dilution  1  to  10  with  a  certified  pijjette 
graduated  in  hundredths;  introduce  into  four  centrifuge  tubes  I)..') 
r.r.  of  this  emulsion  and  aild  saline  ().  s.  2..")  c.c. 

3  These  tulies  may  be  obtained  tliruugli  the  Edward  P.  Doll>oy  Co.,  Philadelphia, 
Pa. 
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Centrifuge  for  five  minutes  (exactly)  with  a  high-speed  electrical 
centrifuge  at  not  less  than  1200  revolutions  per  minute.  Read  the 
amount  of  cells  thrown  down  and  average  the  amount  of  cells  in 
the  four  tubes.  This  average  should  fall  between  18  and  20  units. 
If  not,  adjust  the  emulsion  so  that  it  will. 

B.  Amboceptor  prepared  and  standardized  by  the  usual 
methods. 

C.  Complement.  Fresh  guinea-pig  serum  in  dilution  1  to  10 
saline. 

D.  Antigen.     Prepared  and  standardized  by  usual  methods. 

E.  Determine  complement  unit  by  titration  as  follows:  I'se 
eleven  tubes  and  add  to  the  first  eight,  properly  labelled: 

1.  Increasing  amount  of  complement  (1   to   10)  from  0.1  c.c. 

to  0.8  c.c. 

2.  O.o  c.c.  amboceptor  representing  1  unit  in  proper  dilution. 
'A.  0.2  c.c.  (one  unit)  antigen. 

4.  0.5  c.c.  sheep  cells  1  to  10. 

o.  To  tube  9  add  0.5  c.c.  sheep's  cells,  1   to  10,  and  1  unit 

of  amboceptor. 
0.  To  tube  10  add  0.5  c.c.  sheep's  cells,  1  to  10,  and  1  unit  of 

complement. 

7.  To  tube  11  add  0.5  c.c.  sheep's  cells,  1  to  10. 

8.  To  all  tubes  add  normal  saline  q.  s.  2.5  c.c. 

Incubate  for  forty-five  minutes  in  water-bath  at  37.5°  C.  (Shake 
tubes  thoroughly  after  ten-  and  twenty-minute  incubation.) 

Centrifuge  contents  of  first  eight  tubes.  Take  for  unit  of  com- 
plement the  quantity  used  in  the  tube  which  shows  )>  to  4  cell  units 
of  unhemolyzed  cells. 

Tubes  9,  10,  and  11  should  show  a  complete  inhibition  hemo- 
lysis. 

It  is  not  necessary,  in  our  opinion,  to  titrate  both  the  amboceptor 
and  the  complement  units  separately,  for  the  two  work  in  a  definite 
combination  in  an  inverse  proportion,  that  is,  as  the  complement 
unit  is  increased  the  amboceptor  unit  must  be  decreaseil,  and  vnr 
verm  (cf.  Chart  No.  1).  (It  is  important,  however,  to  adjust  the 
dilution  of  the  amboceptor  so  that  the  complement  unit  falls  in 
the  0.4  c.c,  0.5  c.c,  or  0.0  c.c  tubes,  lower  units  than  these  in-ing 
l)roductive  of  disconcerting  inhibition  of  hemolysis  in  the  control 
tubes.) 

F.      yV.sV  Srf.     {(1.  Chart  No.  2.) 

1.     Add  to  tubes  in  first  row: 

1.  0.1   cc  siis])ectcd  serum   (inacti\  atcd  at  ^hf  C.  for  thirty 
minutes). 

2.  One  unit  of  complcnu'nt  (as  determined  in  K). 

'.].  One  unit   of  antigen.     (N.B.      It   is  our  custom  to  use  at 

least  two  antigens,  either  of  the  same  or  dilVcrent  types.) 
4.   Xornial  saline  i{.  s.  1.5  c.c 
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II.  Add  to  the  tubes  in  second  row : 

1.  0.1  c.c.  suspected  serum,  inactivated. 

2.  One  unit  of  complement. 

3.  Normal  saline  q.  s.  1.5  c.c. 

III.  Add  to  tubes  in  third  row: 

1.  0.05  c.c.  suspected  serum. 

2.  One  unit  of  complement. 

3.  0.25  c.c.  sheep  cells  1  to  10. 

4.  Normal  saline  q.  s.  2.5  c.c. 

IV.  Prepare  a  set  of  four  tubes,  called  Alpha  tubes,  each  tube 
to  receive : 

1.  One  unit  of  antigen. 

2.  One  unit  of  complement. 

3.  Saline  q.  s.  1.5  c.c. 

V.  Prepare  a  set  of  four  tubes  called  Beta  tubes,  each  tube  to 
receive : 

1.  One  unit  of  complement. 

2.  Saline  q.  s.  1.5  c.c. 

VI.  As  reagent  control  prepare  one  tube  to  contain : 

1.  One  unit  of  complement. 

2.  One  unit  of  antigen. 

3.  Saline  q.  s.  1.5  c.c. 

Shake  and  incubate  the  foregoing  tubes  for  forty-five  minutes  at 
37.5°  C.  in  a  water-bath  and  then  add  to  tubes  under  I  and  II: 

1.  0.5  c.c.  sheep's  cell  emulsion  1  to  10. 

2.  0.5  c.c.  (?)  amboceptor  =  1  unit  except  to  all  sera  which  in 
III  row  tubes  show  complete  hemolysis,  indicating  presence  of  suffi- 
cient native  sheep  amboceptor.  No  artificial  amboceptor  is  to  be 
added  to  these  sera.  Sera  which  show  partial  hemolysis  in  III  row 
tubes  are  to  receive  the  proper  fraction  of  the  amboceptor  unit. 

To  tubes  in  IV  (Alpha  tubes)  add : 

1.  0.5  c.c.  sheep's  cell  emulsion  1  to  10. 
To  tubes  in  V  (Beta  tubes)  and  VI  (reagent  control  tube)  add: 

1.  0.5  c.c.  sheep  emulsion  1  to  10. 

2.  0.5  c.c.  (?)  amboceptor  =  one  unit. 

Shake  and  incubate  all  tubes  (except  those  under  III)  for  forty- 
five  minutes  in  water-bath  incubator  at  37.5°  (\  Shake  tubes 
again  after  ten  minutes  and  twenty  minutes'  incubation. 

(t.  Take  readings  as  follows:  Transfer  by  means  of  Wrights 
l)ipettes  the  entire  contents  of  each  of  the  foregoing  tubes  into  the 
si)ecia]  ((Milrifngc  tubes,  wasliiiig  cleiiu  with  a  sligiit  excess  of  normal 
saline: 

I .   ( "eiil  rifiigahze  tlie  .Mplia  tiil)es  and  a\ cragc  them. 
■_'.   ( 'ent  rifiigali/e  the  Beta  tubes  and  axerage  them. 

The  iiNcragc  Al|)lia  mliMis  the  average  Beta  will  represent  the 
axcragc  Mtuoinil  of  cells  heinoly/.ed  in  a  negative  reaction,  or  con- 
versely the  average  number  of  units  of  nnhcniolvzcd  cells  in  a  100 
l)er  cent,  jjositive  serum. 
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A.  (eiitrifiigalize  all  the  test  and  control  tiii)cs  and  cstahlisli 
the  strength  of  reaction  of  each  by  a  percentage  scale.  Record  the 
readings  in  the  following  wav: 


Unhemolyzed 

cells  in  Ser- 

Unhemolyzed 

cells  in  -Ser- 

Unhemolyzed>J,OOPf'-J,"t- 
^"^^-           in  series  II. 

Per  cent,  of 
cells 

ies  I  (front 

ies  II  (back 

not  hemo- 

Duti- 
May, 

Xo. 
of 

X'anic 

row) 
expressed  in 

row) 
expressed  in 

lyzed  in  sus- 
peeU>d  serum 

1914 

serum 

centrifuge 

centrifuge 

I.e..  percent- 

units. 

units. 

age  of 

or  back  tube. 

positi%nty. 

1 

A 

10.8 

2.4 

S.4 

16.4 

51.2 

2 

B 

10.2 

2.2 

14.0 

16.6 

84.3 

3 

C 

11.2 

4.0 

7.2 

14.8 

48.0 

4 

D 

. .) 

.3 

2 

18.5 

0 

5 

E 

IS.  9 

1.0 

17.8         1         17.7 

100 

Alpha  =18.8 


Beta  =  2.8.     .Alpha  minus  Beta  =  16  or  an  average  of  100  per  cent. 


To  determine  the  percentage  of  positiveness  of  each  sernin  pro- 
ceed as  follows: 

After  centrifugation  read  the  number  of  cells  left  unhemolyzed 
(to  be  hereafter  called  "cell  units")  in  the  front  row  tube  and  sub- 
tract from  that  the  number  of  "cell  units"  in  the  l)ack  row  tube — 
the  control  tube. 

Now  the  average  number  of  "cell  units"  of  the  four  "Alpha  tubes" 
minus  the  average  "cell  units"  in  the  four  Beta  tubes  will  represent 
the  average  100  per  cent,  positive  for  the  entire  reaction,  the  100 
per  cent,  here  being  equivalent  to  the  absorption  of  one  complement 
unit. 

It  is  possible  to  establish  an  individual  100  jxt  cent,  for  ca<h 
serum  in  the  reaction  by  subtracting  the  number  of  "cell  units"  in 
the  serum  control  tube  from  the  Alpha  average.  Therefore  the 
actual  100  per  cent,  of  each  serum  is  easily  calculated  by  comparing 
the  difl'erence  in  "cell  units"  of  the  serum  tube  and  its  control  with 
the  100  j)er  cent,  established  for  that  .serum.  It  is  quite  essential 
to  establish  this  100  per  cent,  for  each  iiidi\idual  serum  for  two 
reasons:  (Ij  because  certain  sera  may  contain  native  sheej)  aml)o- 
ceptor  beyond  the  double  unit  content  as  determined  by  the  Bauer 
modification,  so  that  the  number  of  "cell  units"  will  fall  below  the 
Beta  established  for  the  reaction;  (2)  to  eliminate  errors  introduced 
by  slight  anticomplementar\'  action  in  certain  sera  in  which  the 
number  of  "cell  units"  in  the  control  tube  slightly  exceeds  the  Beta 
established  for  the  reaction. 

Take,  for  exam|)le,  that  while  10  cell  units  represents  the  average 
100  percent.,  1  4.S  cell  units  is  the  indix  idiial  100  ])er  cent,  for  .scrum 
.\().  ."j  (cf.  ( "hart. )  .\o\v  if  14. S  is  100  per  cent,  what  is  the  i)ercentage 
of  7.2?  This  is  obtained  by  simple  proportion  as  follows: 
14..S  :  7.2  ::  100  :  X. 
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Occasionaly  strongly  positive  sera  will  be  encountered  whose 
unhemolyzed  cell  bulk  may  fall  a  few  units  below  the  cell  bulk  of 
the  average  Alpha  without,  however,  showing  any  evidence  of  hem- 
olysis. Such  sera,  though  falling  slightly  below  100  per  cent,  on 
calculation  (say  98  per  cent.),  should,  nevertheless,  be  considered 
100  per  cent,  reactions,  provided  no  visible  hemolysis  has  taken 
place.  At  present  we  are  unable  to  explain  this  phenomenon, 
except  possibly  on  a  theory  of  Kaplan  regarding  surface  tension 
relations 

It  will  be  seen  by  studying  the  protocol  that  in  this  proposed 
modification  there  is  little  difference  from  the  Wassermann  tech- 
nique generally  in  use,  except  in  the  fact  that  at  the  end  of  forty- 
five  minutes'  water-bath  incubation  the  material  is  transferred  from 
the  Wassermann  tube  to  the  centrifuge  tube  and  after  centrifuga- 
tion  the  final  reaction  is  read  at  once,  and  except  that  we  insist 
upon  having  3  to  4  cell  units  unhemolyzed  in  the  control  tubes  (as 
already  determined  by  the  complement  titration),  so  that  we  may 
be  sure  that  hemolysis  has  proceeded  as  far  as  it  can  within  the 
given  limit  of  time.  As  long  as  this  principle  is  adhered  to  the  exact 
reading  of  each  individual  serum  is  under  accurate  control.  Other- 
wise the  technique  is  the  one  unit  system,  which  to  our  view  appears 
the  most  rational.  We  also  include  a  tube  to  detect  the  presence, 
in  each  serum,  of  native  sheep  amboceptor,  sufficient  in  itself  to 
cause  complete  hemolysis."* 

We  agree  with  other  writers'  that  the  presence  of  sufficient  native 
sheep  amboceptor  occurs  rather  more  frequently  than  the  serolo- 
gists  who  do  not  include  this  check  on  the  serum  are  aware  of. 
This  also  creates  an  error  in  diagnosis  to  the  negative  side. 

Where  the  presence  of  native  sheep  amboceptor  was  not  checked 
we  frequently  observed  that  in  some  sera  the  total  amount  of  cells 
contained  in  the  control  tube  was  completely  hemolyzed,  while  the 
Beta  average  was  perhaps  4.2  units,  suggesting  that  the  increased 
hemolysis  came  from  the  excess  amboceptor^ — and  if  this  hemolysis 
occurred  in  the  back  or  control  tube  it  must  likewise  occur  in  the 
front  or  diagnosis  tube. 

In  a  similar  way  we  may  infer  the  presence  of  anticcmiplemeiitary 
bodies  in  the  serum  when  the  cell  units  unhemolyzed  in  back  or 
control  tube  greatly  exceeds  the  average  determined  by  the  Beta 
tubes — where  this  occurs  in  sera,  for  diagnosis,  we  think  it  unsafe 
to  interpret  the  strength  of  the  reaction  by  subtracting  the  back 
tube  unit  from  the  front  tube  unit  and  prefer  to  request  a  fresh 
specimen  of  serum.  That  it  is  unsafe  to  interi)ret  such  sera  lias 
forced  itself  on  us,  because  it  has  been  our  custom  to  transfer  posi- 
tive and  negative  sera  from  the  German  Hospital,  where  the  reac- 
tions are  done  on  Wednesdays,  to  be  used  as  controls  in  the  reactions 

*  .1.  HiUKT,  Doutsch.  tiiprl.  Wochnstlir  ,  1908,  xxxi\ .  (iits 

■■  Dexter  ;iii(l  (.'uniiinT,  Arch.  Iiil.  Med.,  May,  I'M  J,  i\.  liO.'i. 
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performed  at  the  ^lethoclist  Hospital  on  Saturtlays,  and  vice  versa, 
thinking  that  such  sera  would  be  fresher  as  controls  after  three 
days'  refrigeration  than  if  kept  for  one  full  week  in  the  ice-box. 
The  same  technique  and  the  same  reagents  are  used  at  both  hospi- 
tals by  the  same  laboratory  worker,  and  yet  it  occurs,  not  infre- 
quently, that  sera  that  were  strongly  positive  at  the  German  Hos- 
pital, when  tested  again  as  a  control,  three  days  later,  had  devel- 
oped sufficient  anticomplementary  reaction  as  to  cause  50  per  cent, 
inhibition  of  hemolysis  in  the  control  tube.  Therefore  it  is  of  the 
utmost  importance  to  test  sera  within  twenty-four  to  forty-eight 
hours  after  withdrawing  the  blood. 

It  will  be  noted  that  the  final  reactions  by  this  method  are  made 
at  the  end  of  forty-five  minutes'  incubation  when  the  transfer  of 
contents  from  Wassermann  to  centrifuge  tubes  is  made.  This  is  to 
eliminate  the  first  of  the  two  errors  referred  to  earlier  in  the  i)aper. 

This  first  source  of  error  lies  in  the  following  fact:  In  titrating 
for  either  the  complement  or  the  amboceptor  unit  by  the  methods 
generally  in  use  the  tubes  are  incubated  for  one  hour  and  the 
unit  determined  on  the  basis  of  that  time  interval;  but  in 
the  actual  serum  analysis  readings  are  made  at  the  end  of 
the  first  hour,  the  tubes  then  reincubated  and  read  the  end 
of  the  second  hour,  and  occasionally  the  final  reading  is  not 
made  until  the  following  day.  Surely  this  is  wrong — for  it  may 
easily  be  proved  (cf.  Chart  No.  3)  that  in  reading  a  titration 
set  at  the  end  of  one  hour  the  unit  of  complement  may  be  0.5  c.c. ; 
but  if  reincubated  for  an  hour  it  will  be  seen  that  hemolysis  has 
proceeded  further  and  that  the  complement  unit  may  be  0.4  c.c, 
and  if  allowed  to  stand  for  several  hours  or  over-night  the  comple- 
ment unit  may  be  even  lower,  0.35  c.c.  or  0.3  c.c.  This  is  in  keep- 
ing with  the  observation  and  explains  the  fact,  that  sera  that  are 
weakly  positive  when  read  at  the  end  of  one  hour  may  have  become 
negative  if  read  at  the  end  of  the  second  hour — the  usual  time  limit. 


Chart  III. — Demonstrating  that  the  Amount  of  Hemolysis  Depends  on  the 
Length  of  Incubation.    .25  c.c.  Sheep's  Cells,  1  to  10,  =  7.3  Cell  Units. 
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The  second,  llic  most  iiii])ort;iiit  error,  'iiiid  the  one  most  difii- 
ciilt  to  cornH't,  is  the  element  introdueed  l\v  personal  ecjuation  in 
reading  the  end  reactions  by  the  \isnal  method,  the  one  most  gener- 
ally in  nse.  (iiven  two  serologists  of  ecjnai  skill,  each  nsing  the 
same  plan  of  techniqne  and  the  same  reagents,  when  the  final  read- 
ing is  made,  say  at  the  end  of  the  two-honr  limit,  hy  the  visual 
method,  that  is  by  visually  estimating  the  amount  of  hemolysis 
that  has  taken  place  and  the  amount  of  sheej)  corpuscles  that 
remain  unhemolyzed,  one  serologist  may  call  this  serum  weakly 
positive  and  the  other  may  call  it  a  delayed  negative.  In  other 
words,  there  may  be  an  error  approaching  2.")  per  cent,  on  the  part 
of  the  one  or  the  other  worker  and  each  may  think  he  is  right. 
But  it  is  se\'ere  on  the  clinician,  who  is  sometimes  left  in  doubt, 
and  it  is  doubly  hard  on  the  patient.  The  error  may  approach  25 
per  cent,  because  it  is  customary  in  most  laboratories  to  divide 
their  scale  of  positiveness  into  four  groups.  Serologist  .V  classi- 
fies his  sera  as  follows: 

+  -f  indicates  absolute  inhibition  of  hemolysis  or  a  positive 
reaction. 

+  indicates  anything  between  absolute  inhibition  and  oO  ])er 
cent,  of  inhibition  of  hemolysis. 

±  indicates  'between  50  per  cent,  of  inhibition  of  hemolysis  and 
total  hemolysis,  or  practically  a  negative  reaction. 

—  indicates  total  hemolysis,  or  a  negative  reaction. 

Serologist  B^  classifies  his  sera  as  follows: 

1+  or  total  inhibition  of  hemolysis. 

1+  or  where  approximately  three-fourths  of  cells  are  unhemo- 
lyzed. 

1+  or  where  approximately  one-half  of  cells  are  unhemolyzed. 

5+  or  where  approximately  one-fourth  of  cells  are  unhemolyzed. 

0  or  complete  hemolysis. 

Serologist  ('  classifies  his  sera  as  follows  (our  former  classifi- 
cation): 

-|-4  or  total  inhibition  of  hemolysis. 

+o  or  where  approximately  three-fourths  of  cells  remain  unhemo- 
lyzed. 

+  2  or  where  a))i)r()ximatel\'  one-half  of  cells  remain  unht>mo- 
lyzed. 

-|-1  or  where  apj)roximately  one-fourth  of  cells  remain  unhemo- 
lyzed. 

—  or  wIhtc  complete  hcm()l,\sis  has  taken  ])Iace. 

These  various  degrees  of  positiveness  are  then  named  "\ery 
strongly  ])ositive."  "]K)sitive,"  "positive,  moderately  strong," 
"weakly  positive,"  "delayed  negative,"  and  "negati\(>  or  sharply 
negative." 

«  Charles  F.  Train,  Jour.  Am.  Mod.  Assoo.,  April   i:?.  1014,  p.  12.X2. 
"  .John  L.  I^i.iirf!,  pcr.sou.nl  rnniiiuinir'atii)n. 
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It  will  l)f  seen  that  in  tlio  scale  of  Scroll >;;i.sts  H  aiitl  ('  the  iliil'cr- 
crciicc  in  each  decree  is  relative  one  of  '_'.')  per  cent.,  while  in  the 
scal(>  of  Serologist  A  it  is  nearly  .'lO  jht  cent. 

It  is  in  avoidin.u  such  an  error  of  personal  ('(piation  that  the  |)ro- 
posed  modification  has  possible  merit  in  i)rovidin,i:  a  uniforni  stand- 
ard of  readins;  on  an  absolute  percentafje  scale. 

Certain  sera  may  be  suffieiently  stronj;  in  syphilitic  antibodies 
as  to  be  capable  of  absorbing  more  than  one  unit  of  comjilement,  so 
strong  that  it  may  not  be  until  three  or  four  full  complement  units 
have  been  added  that  the  "antibody  equation"  has  been  satisfied 
and  enough  complement  in  excess  has  been  left  to  cause  total  or 
partial  hemolysis  (cf.  Chart  Xo.  4).  These  sera,  by  the  i)ro])osed 
method,  can  be  e([ually  well  percentaged  to  two,  three,  or  four  hun- 
dred "per  cent.  jKisitive"  or  fractions  thereof,  where  alisorption  of 
each  complement  unit  is  equivalent  to  1(K)  per  cent.  By  carrying 
out  this  procedure  in  all  "100  per  cent,  positives"  the  clinician 
will  be  informed  of  the  exact  sirength  of  syphilitic  antibody  content, 
and  will  therefore  not  be  surprised  that  the  Wassermann  reaction  in 
a  given  case  does  not  become  reduced  more  quickly  from  a  "4-4" 
result  in  the  face  of  urgent  treatment,  when  in  reality  that  serum 
titrates  to  a  "4-'*^"  or  a  "  +  12"  positive  or  by  our  proposed  scale 
"200  per  cent,  or  800  per  cent,  positive"  or  fractions  thereof. 

Ch.\rt  IV. — Demonstr.\tin'g   Method   of  Recordinc;   Results  of  Sera  which 
Absorb  Multiple  Units  of  Complemext.    Alpha  =  17.3.    Beta  =4.9. 
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We  urge  the  necessity  of  using  small-bore  pipettes  throughout 
the  reaction  to  insure  closer  accuracy,  and  we  believe  that  1  or  2  c.c. 
pipettes  graduated  in  hundredths  should  be  used  for  all  reagents 
save  possibly  the  saline.  It  stands  to  reason  that  in  a  reaction  whose 
delicacy  is  checked  up  at  so  many  points  (/.  r..  in  the  determination 
of  the  exact  complementary,  hemolytic  and  antigenic  units,  etc.) 
it  is  unwise  to  risk  an  error  of  pipettage  i\v  using  a  10  c.c.  pipette 
graduated  in  tenths,  when  even  in  the  hands  of  the  most  expert  an 
occasional  error  creeps  in  when  filling  a  hundred  or  more  tubes. 
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Thi.s  holds  witli  all  the  reagents,  l)ut  most  ])articuhirly  witli  the 
sheep's  cell  emulsion,  even  in  filling  a  small  series  of  tubes,  for  the 
reason  that  by  gravity  alone  an  emulsion  of  cells  in  a  10.  o,  or  even 
2  c.c.  pipetted  will  fall  toward  the  tip  of  the  pipette,  so  that  the  first 
unit  pipetted  out  will  be  richer  in  cells  than  will  subsequent  ones. 
This  error  will  be  minimized  by  using  throughout  1  c.c.  pipettes 
graduated  in  hundredths.  The  real  extent  of  this  error  is  not 
appreciated  until  one  makes  use  of  the  centrifuge  tubes  and  by 
centrifugation  determines  the  difference  in  cell  bulk  or  cell  units 
(cf.  Chart  No.  5).  Another  point  in  this  connection  is  to  use  the 
utmost  care  in  homogenizing  the  sheep's  emulsion  by  proper  and 
uniform  shaking  so  that  each  tube  shall  receive  as  nearly  as  pos- 
sible the  same  unit  of  blood.  To  this  end  we  have  discarded  the 
shaking  of  cells  in  a  flask  or  graduate  and  at  the  time  in  the  reac- 
tion when  the  sheep  cells  are  to  be  used  an  assistant  pours  the 
emulsion  from  one  beaker  to  another  twenty  times  before  the  first 
pipetteful  is  drawn  and  continues  such  decantation  until  all  the  tubes 
have  been  filled.  All  these  refinements  of  technique  are  time- 
consuming  and  laborious,  and  may  be  criticized  from  that  \-iew- 
point;  nevertheless,  we  believe  that  they  are  essential  to  obtain  the 
highest  degree  of  accuracy. 

Chart  V. — Demonstrating  the  Increase  in  Accuracy  in  Pipettage    by 
Using  1  c.c.  Pipette  Instead  of  10  c.c.  Pipette. 


.e 


Cell  Units. 
10  c.c.  pipette       20  24  19.9         21  21.2         20.7         21.2 

Greatest  difference  =4.1  units. 

1  CO.  pipette         20.1  20  19.9  19.6         19.7  19.7  19.4 

Greatest  difference  =0.7  unit. 


It  may  be  urged  against  this  proposed  method  that  the  total 
time  for  performance  of  the  reaction  will  be  lengthened.  This  is 
not  so.  On  the  contrary  there  is  an  actual  shortening  of  the  total 
time  limit  together  with  an  increase  in  accuracy.  The  only  reason 
why  the  two-hour  limit  is  imposed  for  final  readings  by  the  visual 
method  is  to  permit  of  the  sedimentation  by  gravity  of  the  unhemo- 
lyzed  cells,  and  even  at  the  expiration  of  this  time  limit  only  the 
completely  hemolyzed  (or  negative)  tubes  and  those  showing  total 
inhibition  of  hemolysis  (the  positive  sera)  can  be  accurately  read 
and  the  others  may  have  to  stand  twelve  hours  or  more  in  the 
refrigerator  before  they  can  be  safely  estimated  by  the  visual 
method,  and  even  here  the  error  of  personal  equation  enters. 
Twenty-five  serum  reactions  may  be  transferred  from  Wassernumn 
tubes  to  centrifuge  tubes,  centrifuged,  read,  and  recorded  in  per- 
centage nomenclature  within  sixty  minutes'  time.     This  has  been 
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repeatedly  checked  in  our  hands  and  that,  too,  when  we  ha\f  had 
only  sixteen  centrifuge  tubes  at  our  disposah 

As  regards  the  cleaning  of  the  capillary  end  of  the  tul)e  the  diffi- 
culty is  easily  overcome  by  using  a  ^Vright  pipette  attached  to  the 
water  faucet  by  a  length  of  rubl)er  tubing  and  the  stream  of  Avater 
conducted  directly  into  the  capillary  end  of  the  centrifuge  tube. 
After  use  the  tubes  are  all  thoroughly  washed  at  once,  dried  in  the 
sterilizer,  and  before  using  again  are  thoorughly  rinsed  with  fresh 
0.85  per  cent,  saline.  When  i)roperly  cared  for  these  tubes  are  not 
as  fragile  as  they  look,  as  witness  the  fact  that  our  sixteen  tubes 
have  been  in  use  for  weeks  without  a  single  tube  mortality. 

The  only  valid  objection  to  this  method  lies,  possibly,  in  the  cast 
of  the  tubes,  our  original  set  costing  one  dollar  each,  but  we  are 
assured  by  the  glass  manufacturers  that  such  tubes,  prepared  from 
Jena  glass  and  certified  may  be  bought  in  bulk  for  fifty  cents  each, 
or  possibly  less.  Sixteen  centrifuge  tubes  will  be  found  sufficient  in 
those  laboratories  where  the  number  of  sera  to  be  tested  does  not 
exceed  twenty-five. 

In  passing  we  wish  to  put  on  record  the  observance  of  the  follow- 
ing phenomenon,  namely,  that  in  titrating  the  complement  unit 
with  0.25  c.c.  of  1  to  10  sheep's  corpuscle  emulsion  (which  is  equiva- 
lent to  0.5  c.c.  of  1  to  20  emulsion)  we  may  find  that  0.5  c.c.  is  the 
"compliment  unit"  {i.  c,  the  smallest  amount  of  complement  which, 
with  a  given  unit  of  hemolysin,  will  cause  complete  hemolysis  of 
0.25  c.c.  of  1  to  10  sheep's  cells);  we  also  found  that  this  same 
amount  of  complement,  namely,  the  0.5  c.c.  =  1  unit,  when  used 
with  the  same  amboceptor  unit  was  capable  of  hemolyzing  almost 
double  the  amount  of  sheep's  corpuscles,  namely,  0.5  c.c.  of  1  to  1 0 
emulsion  (cf.  Chart  No.  6). 

Chabt  VI. — 0.5  c.c.  Sheep's  Cells  =  17.2  Cell  Units.     0.25  c.c.  Sheep's 
Cells  =8.5  Cell  Units. 
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Complement  1  to  10,  c.c. 

.5 

Amboceptor  1  to  2000,  c.c. 

.5 

Sheep's  cells,  1  to  10,  c.c. 

.25 

Saline 

Unhemolyzed  cells,  units 

.4 

Hemolyzed  cells,  units 

8.1 

^ 

.2.5           .25           .25           .o             .5  .5             .5 
q.  s.  2  .5  c.c. 

Incubated   for   45  min.    at  37.5  °  C.  in  water  bath. 

.2             .1             0            4.2          2.9  2.7          2. .3 

8.3          8.4          8.5         13.0         14.3  14.5         15.5 
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Blood-Pressuke  IX  Medicixe  axd  Surcery.  a  Guide  for 
Students  and  Practitioxers.  By  P^dward  II.  Goodman,  ^M.I)., 
Associate  in  Medicine  in  the  Iniversity  of  Pennsylvania.  Pp  22(i; 
57  illustrations.  Philadelphia  and  New  York:  Lea  &  Febiger, 
1914. 

This  little  volume  on  blood-pressure,  written  by  one  who  has 
always  been  an  interested  student  of  the  subject,  as  well  as  one  of 
the  first  to  emphasize  the  value  and  possibilities  of  the  auscultatory 
method  of  determining  blood-pressure,  must  be  regarded  as  one  of 
the  most  useful  of  the  several  books  on  blood-pressure  that  have 
appeared  recently.  The  value  of  the  book  lies  in  the  fact  that 
its  author  has  furnished  a  decidedly  practical  treatise  without 
neglecting  the  scientific  aspects  of  his  subject. 

The  first  two  chapters  briefly  describe  the  essential  facts  which 
govern  the  physiology  of  blood-pressure.  This  is  followed  by  a 
short  historical  sketch  and  a  description  of  the  better  known  instru- 
ments that  have  been  devised  for  the  clinical  estimation  of  blood- 
pressure.  In  accordance  with  the  best  recent  authorities,  Goodman 
regards  mercury  instruments  as  the  more  reliable,  and  for  practical 
purposes,  rather  fa^■o^s  the  new  Nicholson  sphygmomanometer. 

The  auscultatory  method  of  determining  blood-})ressure,  rightly 
regarded  by  the  author  as  the  only  reliable  method,  is  discussed  in 
detail.  However,  he  does  not  attempt  to  settle  the  disputed  ques- 
tion as  to  just  what  point  marks  the  diastolic  pressure. 

He  discusses  with  considerable  care  physiological  variations  in 
blood-pressure  before  taking  uj)  its  pathological  changes.  Per- 
manent hypertension,  he  belie^•es,  is  met  with  in  but  two  groups  of 
cases;  the  so-called  cases  of  simple  hypertension  (hyperpiesis  of 
Allbutt)  and  in  nei)hritis.  With  considerable  reason,  (loodman 
suggests  that  jx'rhaps  in  their  final  analysis  all  cases  of  permanent 
high-pressure  will  fall  into  the  latter  group.  He  definitely  excludes 
arteriosclerosis  prr  .sr  as  a  cause  of  high  blood-pressure,  a  fact  which 
he  emi)hasi/,es  later  on  when  describing  that  disease.  After  con- 
sidering liyi)otension.  h(>  takes  up  in  detail  the  blood-pressure 
changes  that  occur  in  \arious  cardioxascular  diseases  and  diseases 
of  the  blood.  His  views  on  tlu>  so-called  cardiac  neuroses  are  illus- 
trated by  personal  observations.  .\t  this  i)oint  hv  digresses  some- 
wiiat  to  discuss  various  functional  cardiac  tests. 
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'I  he  cliiiptcr  (HI  Mood-pressure  in  renal  coiidit ions  inchMles  a  ij,do(l 
re\  iew  of  the  \  arious  theories  of  hy])prtcnsion  in  nephritis. 

In  the  (•haj)ter  on  hlooH-}>ressure  in  acute  and  chronic  infections, 
(ioo(hnan  summarizes  some  interestiu};  ohser\ations  which  he  made 
on  2")  cases  of  j)neumonia,  from  these  he  concludes  that  a  fatal  out- 
come in  this  disease  does  not  always  accompany  a  blood-pressure 
lower  than  the  pulse  rate,  nor  does  he  believe  that  a  pressure  higher 
than  the  pulse  rate  invariably  mean  ultimate  recovery.  After 
taking  up  blood-pressure  in  various  nervous  diseases,  in  obstetrics, 
in  anesthesia,  in  certain  surgical  conditions  and  comj)lications,  as 
shock,  hemorrhage,  etc.,  he  briefly  mentions  blood-pressure  changes 
in  some  conditi<ms  of  the  gastro-intestinal  tract,  in  diseases  of  the 
ductless  glands,  and  in  ophthalmology.  The  final  chapter  details 
in  a  wholly  admirable  manner  the  various  therapeutic  measures 
that  are  available  for  the  management  of  both  hyper-  and  hypo- 
tension. 

Although  a  book  of  this  kind  must  of  necessity  be  based  to  a 
large  extent  upon  work  that  has  previously  been  done  by  others, 
in  this  volume  the  author's  views  and  the  results  of  his  personal 
experiences  are  frequently  encountered.  Needless  theoretic  dis- 
cussion has  been  avoided.  Goodman  has  adhered  closely  to  his 
subject,  and  as  a  result  has  given  us  an  eminently  practical  book 
which  can  unreservedly  be  recommended,  and  which  should  form  a 
useful  addition  to  the  library  of  both  the  practitioner  and  the  medical 
student.  G.  M.  P. 


Military  Hygiene.  By  Frank  R.  Keefek,  A.M.,  M.l).,  Lt.- 
Colonel  Medical  Corps,  United  States  Army;  Professor  of  Military 
Hygiene,  United  States  Military  Academy,  West  Point.  Pp. 
287;  illustrated.  Philadelphia  and  London:  W.  B.  Saunders 
Company,  1914. 

Ix  this  manual  the  author  is  clear,  compact,  and  comprehensive, 
and  shows  that  in  the  care  of  troops  not  the  cure  but  the  prevention 
of  disease  is  paramount,  and  the  officers  to  be  really  efficient, 
"]Must  add  to  the  qualities  of  courage  and  firmness  those  of  nurse, 
monitor,  and  purveyor  for  grown-up  children  in  whom  the  bumps 
of  improvidence  and  destruction  are  abnormally  (h'veloped."  The 
point  that  the  character,  mental,  and  nervous  condition  should  be 
most  carefully  investigated  at  the  time  of  enlistment  is  well  taken. 

The  chapter  on  physical  training  is  excellent:  "'tis  not  a  soul, 
'tis  not  a  body  we  are  training,  but  a  man,  and  we  must  not  divide 
him."  The  interrelation  between  intellectual  and  physical  functions 
is  well  shown.  Physical  training  is  well  classified  and  military 
physical  training  analyzed,  emphasis  being  laid  on  the  fact  that 
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acti\it\ ,  agility,  and  smartness  rather  than  mere  strength  are  desired, 
and  that  overdoing  is  not  rectifiable.  Preventable  diseases  are 
clearly  and  ronrisely  treated,  particularly  typhoid  and  typhoid 
vaccination. 

The  subject  of  water  is  gone  into  thoroughly  and  the  difl'erent 
methods  of  purification  described,  with  the  conclusion  that  if  there 
is  any  doubt  as  to  the  purity,  always  boil.  The  discussion  of  foods 
and  their  preparation  furnishes  an  excellent  summary  of  the  facts 
known  concerning  food  values,  with  useful  suggestions. 

Sanitation  of  posts  and  barracks  and  of  marches,  camps,  and 
battlefields  is  thoroughly  covered,  and  disposal  of  waste  is  discussed 
in  detail.  Service  in  the  tropics  and  in  the  arctic  region  is  considered 
at  length,  and  nostalgia  and  homesickness  is  recognized. 

The  chapters  on  venereal  diseases,  alcohol,  and  narcotics  are 
admirable.  Facts  are  presented  in  a  frank,  scientific,  and  con- 
clusive way,  and  logical  conclusions  are  self-evident:  truly,  "It 
is  in  the  conscience  of  the  young  man  that  prophylaxis  should 
begin."  T.  G.  A 


Progressive  Medicine.  A  Quarterly  Digest  of  Advances, 
Discoveries,  and  Improvements  in  the  ^Medical  and  Surgi- 
cal Sciences.  Edited  by  Hobart  Amory  Hare,  ]M.D.,  Pro- 
fessor, of  Therapeutics,  ]\Iateria  Medica,  and  Diagnosis  in  the 
Jefiferson  ^Medical  College,,  Philadelphia,  etc.,  assisted  by  Leigh- 
ton  F.  Appleman,  ]M.D.,  Instructor  in  Therapeutics  in  the 
Jefferson  Medical  College,  Philadelphia,  etc.  Vol.  II.  June. 
Pp.  460;  111  illustrations.  Philadelphia  and  New  York:  Lea 
&  Febiger,  1914. 

The  .June  issue  of  Progressive  Medicine  is  always  an  interesting 
and  instructive  volume,  j^articularly  to  the  surgeon.  The  important 
subject  of  hernia  is  dealt  with  by  William  B.  Coley  in  54  pages. 
John  C.  A.  Gerster  then  follows  with  a  comprehensive  review  of  the 
surgery  of  the  abdomen  exclusive  of  hernia.  As  usual,  surgical 
affections  of  the  stomach  and  duodenum  come  in  for  a  large  siiare 
of  his  attention,  although  the  intestines  and,  to  a  less  extent,  the 
liver  and  i)ancreas  are  by  no  means  neglected.  Another  note- 
worthy contribution  to  this  volume  is  John  G.  Clark's  excellent 
review  of  recent  advances  in  gynecology.  Cancer  of  the  uterus, 
the  value  of  rci^ntgen-ray  treatment  in  various  uterine  condition>, 
and  gonorrhea  in  the  female  are  the  subjects  discussed  at  greatest 
length.  To  the  internist,  Alfred  Stengel's  article  on  diseases  of  the 
blood,  diathetic  and  metabolic  diseases,  diseases  of  the  thyroid 
gland,  nutrition,  and  the  lymjihatic  system,  should  i)rove  profitable 
reading.     With   rare  good  judgment   this  author  has  enii)hasi/.e(l 
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all  the  best  work  that  has  recently  been  done  in  these  always  inii)or- 
tant  subjects.  The  concluding  section  of  the  volume  is  Edward 
Jackson's  review  of  ophthalmt>logy  in  which  he  adequately  covers 
all  the  structures  of  the  eye,  while  devoting  particular  attention  to 
fflaucoma  and  cataracts.  G.  M.  P. 


The  Practitioner's  Visiting  List  for  191.5.  Pocket  size;  bound 
in  leather  with  flap.  Pp.  192.  Philadelphia  and  New  York: 
Lea  and  Febiger,  1914. 

The  Visiting  Lid  for  1915,  which  has  just  appeared,  will  be 
welcomed  by  the  many  practising  physicians  who  year  after  year 
come  more  and  more  to  depend  upon  this  helpful  and  convenient 
little  book.  Thirty  years  of  experience  has  enabled  the  publishers 
to  produce  the  most  complete  and  practical  pocket  visiting  list 
obtainable.  In  addition  to  a  simple  yet  accurate  method  for 
keeping  the  record  of  daily  calls,  the  book  contains  much  useful 
data  accessibly  arranged,  which  cannot  fail  to  appeal  to  any 
busy  practitioner.  Tables  of  weights  and  measures,  incompati- 
bilities, methods  of  urine  examination,  poisons  and  antidotes,  an 
adequate  table  of  doses,  besides  pages  for  addresses,  birth  and 
death  records,  cash  account,  and  general  memoranda  are  some  of 
the  praiseworthy  features  of  this  visiting  list.  G.  ]\L  P. 


The  Occupational  Diseases:  Their  Causative  Symito.ms, 
Treatment,  axp  Prevention.  By  W.  Gilman  Thoaipson,  ]M.D., 
Professor  of  jNIedicine,  Cornell  L'niversity  jNIedical  College  in  New 
York  Citv.  Pp.  724;  118  illustrations.  New  York  and  London: 
L).  Appleton  cS:  Co.,  1914. 

It  is  a  remarkable  truth  that  there  has  never  heretofore  been 
l)ublished  in  this  country  a  book  dealing  with  the  occupational 
diseases.  That  such  a  book  has  long  been  required  is  well  known, 
brt'  until  the  appearance  of  the  present  volume  investigators  and 
others  interested  in  these  disorders  have  had  to  depend  upon  the 
isolated  monographs  and  reports  that  have  appeared  from  time  to 
time  dealing  with  but  one  or  two  of  the  numerous  disorders  that 
arise  directly  as  a  result  of  the  occupation  of  the  individual.  In 
European  countries  numerous  treatises  have  appeared  upon  this 
subject,  and  while  they  have  more  or  less  bearing  upon  the  American 
l)hases  of  the  7)roblem  of  occupational  hygiene,  still  there  has  long 
been  needed  a  reference-book  which  specifically  discus.ses  from  the 
Auicricaii  point  of  view  industries  of  this  country,  \ariations  in  the 
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working  conditions,  and  the  difference  in  the  employees  as  con- 
trasted with  the  European  standards.  Such  a  book  would  be  of 
value  not  only  to  the  physician  but  also  to  the  sociologist  and  the 
philanthropist,  to  the  members  of  State  Legislatures,  and  to  the 
officers  of  insurance  companies.  To  meet  this  need,  Dr.  Thompson, 
long  an  investigator  and  student  of  occupational  diseases  has  pre- 
pared the  present  work.  Written  from  the  stand-point  of  a  phy- 
sician, largely  for  physicians,  the  book,  on  account  of  the  broad 
view  of  the  subject  taken  bv  the  author,  will  adequately  meet  the 
requirements  of  those  interested  in  the  occupational  disorders  from 
other  stand-points. 

The  book  is  divided  into  seven  parts:  Part  I  deals  with  the  whole 
subject  in  general  and  with  the  pathology  and  etiology  of  the  dis- 
eases resulting  from  occupational  risks  in  particular.  Part  II  con- 
siders the  prevention  of  occupational  disorders  in  general  and  the 
treatment  of  the  more  important  diseases  in  detail.  Part  III,  the 
longest  of  the  several  divisions,  treats  of  the  various  toxic  and  irri- 
tant materials  which  may  cause  injury  to  those  working  with  them. 
The  mode  of  preparation  and  the  use  to  which  they  are  put  in 
manufacturing  other  products  are  first  detailed,  then  follow  the 
symptoms  produced  by  them,  the  prevention  of  injury,  and  the 
treatment.  The  diseases  due  to  harmful  environment,  such  as 
compressed  and  confined  air,  extremes  of  heat  and  cold,  excessive 
light,  and  electric  shocks  are  to  be  found  in  Part  IV.  The  result  of 
harmful  occupations  upon  the  various  parts  of  the  body,  as  the  eyes, 
the  ears,  the  blood,  and  the  skin,  are  fully  discussed  in  Part  V. 
Part  VI  is  a  short  chapter  upon  the  influence  of  alcohol,  syphilis, 
the  abuse  of  foods,  non-alcoholic  stimulants,  drugs,  and  tobacco 
on  the  occupational  diseases.  In  Part  VII  are  collected  the  various 
occupations  from  which  injuries  or  diseases  may  occur  to  those  en- 
gaged in  them.  In  addition  there  are  to  be  found  five  a})i)endices 
which  condense  much  of  the  earlier  material  into  tabular  form. 

From  this  brief  outline  of  the  contents  of  the  book  it  can  be 
readily  seen  how  carefull\'  and  thoroughly  the  whole  subject  of  dis- 
ease arising  from  occupation  has  been  dealt  with.  The  author 
treats  his  subject  with  skill  and  with  knowledge.  lie  lirings  to 
bear  upon  occupational  diseases  the  fruits  of  extensive  study,  not 
only  by  himself  but  also  by  those  who  have  investigated  various 
industries  and  the  injuries  arising  from  them,  so  that  he  has  com- 
piled a  book  which  is  broad  and  many-sided,  and  hence  of  \ahie  as  a 
text-book.  The  present  volume  is  terse,  dearly  written,  and 
most  interesting.  It  woiild  niiinifoldly  re|)ay  the  average  physician 
to  re.-iil  and  to  learn  of  the  inan\  ramifications  and  dixcrse  courses 
that  diseases  due  tn  occupations  take.  .Numerous  (»l)s(iire  lesions 
may  be  traced  to  oceupaliori,  and  the  relief  of  them  will  be  found  in 
the  remo\al  of  the  a|)pareiitl\  remote  cause,  not  before  then.  I>r. 
rii(tiiip->nii  le.iches  a   most  pertinent  lesson;   the  need  of  a   careful. 
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well-taken  history  of  the  patient's  mode  of  working,  character  of 
work,  and  conditions  under  which  he  works.  If  this  alone  were  the 
lesson  of  the  book  the  author  coukl  feel  that  he  has  succeeded  in  his 
undertaking.  J.   ]].  M.,Jh. 


Ten  Sex  Talks  to  Boys  Tex  Years  and  Older.  By  Ihvixc; 
D.wiD  Steinhardt,  M.l).,  Instructor  in  Clinical  Surgery  and 
Assistant  Surgeon,  (^ornell  Fniversity  Medical  School;  Assistant 
Pediatrist,  Mount  Sinai  II()s))ital,  Xew  York  City,  etc.  Pp. 
1S7;  12  illustrations.  Philadelphia  and  London:  J.  B.  Lippincott 
Co.,  1914. 

These  talks,  now  somewhat  revised  and  enlarged,  were  origi- 
nally presented  before  several  social  and  educational  societies 
in  Xew  York  and  Brooklyn,  and  were  later  published  in  Pediatrics. 
After  describing  rather  vividly  the  anatomy  and  physiology  of  the 
male  sexual  organs,  and  supplementing  the  descrij)tions  with  illus- 
trations, the  author  discusses  in  a  quite  loose  general  sort  of  way 
the  sexual  diseases  and  ha})its,  their  dire  consequences,  and  means 
of  avoiding  them.  He  then  considers  the  duties  and  obligations 
of  husbands  and  fathers,  and  in  a  final  chapter  gives  his  ideas  about 
babyhood.  Throughout  the  book  Steinhardt  emphasizes  the  fact 
that  the  sexual  relation  is  unnecessary,  and  he  stri\cs  with  much 
earnestness  and  some  success  to  inspire  a  more  wholesome  respect 
on  the  part  of  the  reader  for  the  sex  of  his  "mother,  si.ster,  wife, 
or  daughter."  As  stated  in  the  preface,  "no  attempt  is  made  to  be 
scientific  but  only  to  speak  plainly."  After  reading  the  book  the 
query  naturally  arises,  if  such  plain  sj)eaking  docs  not  arouse  a 
morbid  curiosity  in  young  boys  which  only  experience  can  satisfy. 
If,  however,  it  is  ever  wise  for  boys  to  learn  of  such  things  from 
books,  this  book  may  be  recommended.  T.  G.  M. 


Manc'al  OF  Obstetrics.  By  Kdward  P.  Davis,  A.M.,  M.l).,  Pro- 
fessor of  Obstetrics  in  the  .letterson  Medical  College,  Philadcli)hia. 
P]).  4('v);  17!  illustrations.  PliilMdclpliia  ;iihI  London:  W.  L. 
Siiuudcrs  Conii)any,  1914. 

TiiK  o])cning  chitptcrs  deal  with  the  ;inatoni\'  and  |)h.\  siol(»g.\  of 
the  pcKis,  including  a  short  description  (»f  abnormal  pcLcs  and  the 
devel(»pnicnt  of  the  einbrxo.  The  section  on  |)r(giiaiHy  includes 
chapters  on  the  diagnosis,  hxgicne,  physiolog\ ,  and  path<tlog\  of 
l)regnancy.  The  various  toxic  conditions  of  the  pregnant  woman 
are  fully  considered,  and  the  author  cnipliasi/.c>  the  ad\antagc  (»f 
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hospital  care  for  such  cases.  Dystocia  of  both  maternal  and  fetal 
origin  is  clearly  explained  in  the  chapter  on  pathological  labor. 
All  forms  of  hemorrhage  occurring  in  pregnancy,  labor,  and  the 
puerperium  are  discussed  at  length,  favorable  comment  being  made 
on  the  treatment  of  placenta  previa  by  Cesarean  section.  A  good 
description  of  puerperal  septic  infection  is  included  in  the  chapter 
on  the  pathology  of  labor.  Part  IV  deals'  'ith  the  normal  puer- 
perium, the  care  of  the  normal  infant,  and  coifcludes  with  a  chapter 
on  obstetric  asepsis  and  antisepsis.  Obstetric  surgery  in  its  vari- 
ous forms  is  discussed  in  Part  V.  The  newer  extraperitoneal  sec- 
tion of  the  pregnant  uterus  and  the  advantage  of  this  operation  in 
presumably  infected  cases,  and  the  enlargement  of  the  pelvic  inlet 
by  resection  of  the  sacral  promontory,  are  mentioned.  The  next 
chapter  takes  up  rupture  of  the  uterus,  already  fully  described 
imder  the  pathology  of  labor.  The  morbid  conditions  of  the  fetus 
and  infant  are  discussed  in  the  concluding  section.  The  first  chap- 
ter is  devoted  to  the  medico-legal  aspects  of  obstetric  practice,  a 
clear  statement  of  responsibilities  and  liabilities  occasionally  to  be 
encountered. 

The  omission  of  theoretical  discussion,  the  clear  style  of  descrip- 
tion, and  the  definite  directions  as  to  treatment  combine  to  form  a 
valuable  practical  book.  P.  F.  W. 


Orthopedics  in  Medical  Practice,  By  Prof.  Adolf  Lorenz, 
Director  of  the  Imperial  University  Ambulatorium  for  Ortho- 
pedic Surgery  in  Vienna,  and  Dr.  Alfred  Saxl,  Assistant  Sur- 
geon in  the  Imperial  University  Ambulatorium  for  Orthopedic 
Surgery  in  Vienna.  39  illustrations.  New  York:  William  Wood 
&  Company. 

"There  exists  a  more  intimate  connection  between  internal 
medicine  and  orthopedic  surgery  than  at  the  first  glance  might 
appear  to  be  the  case."  "  Under  the  eyes  of  the  physician,  the  early 
subtle  symptoms  of  many  congenital  and  nearly  all  acquired  deform- 
ities may  be  easily  overlooked." 

These  sentences  are  the  opening  statements  in  the  jireface  of 
Lorenz  and  Saxl's  book.  The  phrase,  "intimate  connection" 
should  also  strongly  imply  intimate  relationship,  especially  in  the 
developmental  stage  of  deformity  i)roducing  disease.  The  fact 
t])at  in(ij)ieiit  conditions,  which  hitcr  on  in  the  life  of  the  individual 
prochice  dct'ormitics,  may  be  o\crlooked,  makes  the  correct  <liag- 
nosis  of  the  disease  of  the  most  vital  importance.  The  chief  alleged 
mission  of  this  book  is  to  aid  the  general  practitioner  in  the  making 
of  snch  an  early  diagnosis.  Physicians  wlu)  need  such  a  book  are 
()b\ionsly  those  ])ractitioiicrs,  in  both  conntry  jiiid  city,  wlio  ha\"e 
not  the  time  or  opj)ortnnily    to  become  ])rofici(Mit    in   orthoi)edic 
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science  and  wlio  need  a  clear,  concise,  l>rief  outline  of  symptoms 
which  will  lead  them  at  once  to  the  proper  fliajjnosis.  and  will  show 
them  the  cases  which  are  grave  and  in  which  immediate  treatment 
is  of  vital  importance;  these  physicians  should  l»c  aided  in  such  a 
maimer  that  thc\-  will  be  able  to  institute  the  propcT  carlx-  treat- 
ment when  it  will  most  benefit  the  patient. 

The  first  chapter  o"  ^..orenz  and  Saxl's  book  deals  with  diseases 
of  the  respiratory  system,  the  second  chai)ter,  with  diseases  of  the 
circulatory  system,  the  third  chapter,  with  diseases  of  the  digestive 
system,  the  fourth  chapter,  witlj  diseases  of  the  urinary  system,  the 
fifth  chapter,  with  diseases  of  the  nervous  system,  and  the  sixth, 
with  diseases  of  the  locomotor  system.  But,  comparatively  little  is 
given,  and  that  is  not  sufficiently  emphasized,  relative  to  the  com- 
plex and  subtle  manifestations  of  early  symptoms.  The  bulk  of 
the  substance  of  this  work  is  a  discussion  of  treatment  of  deformities 
due  to  disease,  many  of  which  deformities  result  from  the  lack  of 
early  diagnosis  or  imjjroper  treatment  or  both.  It  is  the  ^e^•iewer's 
opinion  that  this  book  will  be  of  little  service  to  the  general 
practitioner.  W.  J.  ^I. 


The  History  of  Rhinology  from  its  Inception  to  the  Eigh- 
teenth Century.  (Geschichte  der  Nasenheilkunde  von  ihren 
anfangen  bis  zum  IS  Jahre  hundert.)  By  Karl  Kassel,  M.l). 
Pp.  47(5.     Wurtzberg:  A.  Steubers  ^'erlag,  1914. 

This  volummous  work  of  476  pages  comprises  a  detailed  history 
of  this  branch  of  specialism  as  set  forth  in  the  title. 

Part  I  embraces  rhinology  as  practised  by  the  ancients  (Egyp- 
tians, AssjTians,  Babylonians,  Jews,  and  East  Indians).  This 
data  is  derived  princij)ally  from  old  papyri  and  the  works  of  Ilero- 
dotas,  and  consists  chiefly  of  excerpts  dealing  with  the  crudest 
methods  of  treatment.  The  rhinological  knowledge  of  ancient 
Greece  is  culled  from  the  works  of  Hippocrates  and  Galen,  while 
Celsus,  Cato,  and  others  are  the  authorities  for  the  Romans.  Part 
II  deals  with  rhinology  of  the  Middle  Ages,  each  author  of  note 
being  quoted  usually  in  extenso  and  very  often  in  the  original  lan- 
guage (Latin  or  Greek).  Part  III  begins  with  Paracelsus  and  con- 
tinues to  the  end  of  the  sixteenth  century.  Part  IV  comprises  the 
seventeenth  century  and  includes  the  work  of  many  writers, 
bringing  the  book  up  to  the  beginning  of  the  eighteenth  century. 

This  monograph  is  most  elaborate  in  its  conception,  and  at  once 
impresses  the  reader  with  the  immense  amount  of  reference  work 
required  by  the  author  for  its  compilation.  The  style  is  distinctly 
German,  that  is,  tiresome  in  its  thoroughness  and  detail;  however, 
as  a  work  of  reference  for  one  interested  in  this  topic,  it  bids  fair 
on  its  completion  to  be  the  standard  for  all  time.  G.  'SI.  (\ 
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MoDERX   PkoBLEMS    OF    BlOLOGY.      Bv    C'HAKI>ES   S.    ^^FlXOT,    S.D., 

LL.l).,  Professor  of  Comparative  Anatomy,  Harvard  I'liiversity 
Medical  School.  Pp.  124;  5.'?  illustrations.  Philadelphia: 
P.  Blakiston's  Son  ^'  Co. 

The  six  lectures  which  Professor  ^liuot  delivered  at  Jena,  as 
exchange  professor,  are  here  presented  in  book  form.  In  his 
preface  the  author  comments  that  "it  is  always  a  difficult  problem 
to  so  present  new  biological  discoveries  that  they  will  be  compre- 
hensible to  a  mixed  public  and  yet  lose  nothing  of  their  scientific 
value."  The  masterly  way  in  which  this  obstacle  has  been  sur- 
mounted is  indeed  remarkable.  No  easy  task  when  the  titles  of 
his  lectures  are  reviewed:  (1)  the  new  cell  doctrine;  (2)  cyto- 
morphosis;  (3)  the  doctrine  of  immortality;  (4)  the  development 
of  death;  (5)  the  differentiation  of  sex;  (6)  the  notion  of  life. 

That  there  has  been  no  confusion  of  fact  with  fancy  or  overlapping 
of  the  known  and  unknown  has  made  this  possible.  An  honesty 
to  confess  ignorance,  where  such  exists,  has  added  weight  to  and 
placed  in  their  proper  j)erspective  his  statements  of  facts. 

A.  A.  H. 


The  Surgery  of  the  Stomach.  Bv  Herbert  J.  Patersox, 
M.A.,  .AI.C..  M.B.,  F.R.C.S.  Second  Edition.  Pp.  334;  88 
illustrations.     New  York:  William  Wood  <!v:  Co.,  1014. 

This,  the  second  edition,  shows  no  exceedingly  marked  revision 
of  its  first.  However,  there  are  many  additions  and  impro\ements 
added  in  the  text  and  in  the  illustrations.  Some  of  the  photographs 
have  been  reproduced  in  pairs  for  the  use  of  the  stereoscope  which 
should  be  used  if  any  detail  is  to  be  obtained  from  the  i)rints. 

A  chapter  on  the  physiology  of  gastrojejunostomy  has  been 
rewritten  in  the  light  of  the  latest  investigations,  lunphasis  is 
laid  on  using  all  the  methods  at  hand  for  a  diagnosis,  the  author 
advocating  the  generous  use  of  the  stomach-tube  and  the  data 
acquired  from  it.  The  chemical  diagnosis  is  important  in  conjunc- 
tion with  the  clinical  and  pathological  ones.  The  radiographic 
diagnostic  j)oints  are  also  discussed  and  several  plates  are  shown 
illustrating  the  same.  Throughout  the  work  the  author  has  endeax  - 
ored  to  give  a  clear-cut  working  |)lan  and  guide  for  the  diagnosis 
and  treatment  of  surgical  conditions  of  the  stomach. 

The  pre-operative  care  of  the  patient  is  described,  and  the  post- 
o})erative  care  is  given  an  important  place  and  position  in  the 
management  of  a  case.  Contrary  to  the  usual  thought,  the  author 
lays  a  great  deal  of  importance  to  the  after-care  and  nursing  in 
some  of  the  conditions.  Isarly  feeding  in  del)ilitated  cases,  atten- 
tion  to  physiology  of  the  diapliragni.  exercising  it   with   deep  res- 
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pirations,  active  use  of  the  stomach-tube  for  xouiitiiiu-,  retention, 
and  distention,  all  bear  great  weifjht  in  turniuir  the  balance  in  fa\(»r 
of  the  patient. 

The  author's  views  on  some  of  the  j)resent-ila\  mooted  {joints 
are  formulated  with  a  view  to  the  welfare  of  the  patient  rather 
than  to  merely  follow  out  theories  based  on  broad  statements 
made  by  some  writers  on  insufficient  data.  The  discussion  on 
-gastrojejunostomy  and  on  congenital  pyloric  olistruction  l)ears 
this  out. 

The  reviewer  has  read  the  work  with  a  great  deal  of  interest 
and  benefit.  J].  L.  K. 


The  Posture  of  School  Childkkx.  By  Jessie  IT.  Bancroft, 
Assistant  Director  Physical  Training,  Public  Schools,  New  York 
City.     New  York:  The  Macmillan  Company. 

There  is  a  field  in  wliich  it  is  possible  to  accomplish  great  good, 
and  that  field  includes  the  vast  majority  of  children  from  four  to 
fifteen  who  are  never  instructed  at  home  in  the  art  of  correct  poise 
of  the  body.  The  writer  feels  that  in  this  mission  this  book  can 
prove  its  maximum  value.  If  children  can  be  taught  from  the  time 
they  first  begin  to  walk  until  fifteen  years  of  age  how  to  walk,  stand, 
and  sit  correctly  the  jjostnral  deformities  of  adolescence  will  be 
reduced  to  a  minimum.  This  book  is  capable  of  teaching  mothers 
of  average  intelligence  to  so  train  tbeir  children  that  when  the  age 
of  puberty  arrives  such  children  will  not  only  be  saved  from  the 
debilitating  results  of  faulty  posture,  but  will  have  gained  a  robust- 
ness that  will  withstand  a  greater  measure  disease. 

W.  .1.  M. 


Synopsis  of  Slrgery.  By  E.  W.  H.  (iuovEs,  M.S..  M.I)., 
B.Sc,  F.  R.C.S.,  Surgeon  to  the  Bristol  (ieneral  Hospital;  Con- 
sulting Surgeon,  Cossham  Hospital;  Lecturer  on  Surgery  at 
Bristol  Universitv.  Fourth  PMition.  Pp.  ')X'2,  with  illustrations. 
New  York:  William  Wood  &  Co.,  1914. 

A  HOOK  that  has  reached  its  fourth  edition  is  its  own  recommen- 
dation, and  this  is  no  exception.  Tlu'  important  new  features  of 
this  edition  are  the  rewritten  .sections  on  pathology  and  bacteriology, 
and  the  adtlition  of  the  newest  theories  of  shock,  the  newest  means 
of  anesthesia  and  nerve  surgery. 

The  book  is  a  synopsis;  dealing  with  statements  of  facts  arranged 
in  a  rational,  clear,  and  concise  manner,  espcciall\  good  for 
students  and  practitioners.     The  book  is  not  a  treatise  of  surgery, 
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it  is  merely  a  systematic  grouping  of  all  the  important  facts  from 
diagnosis  to  treatment.  Operations  are  not  described  in  detail 
but  merely  the  salient  facts  are  given;  in  this  way  impressing  the 
important  features  on  the  student's  mind  and  not  losing  him  in  a 
mass  of  detail. 

In  size,  binding,  and  contents  the  book  is  ideal  for  students'  use. 
It  is  complete,  accurate,  with  all  useless  theories  eliminated  and 
has  a  pleasing,  forcible  style.  E.  L.  E. 


Insurance  Medicine.    By  Henry  II.  Schroeder,  M.I).  Pp.150. 
New  York:  William  Wood  &  Co. 

This  little  volume  comprises  a  series  of  articles  which  have 
appeared  in  the  Medical  Record.  The  large  insurance  companies 
work  up  medical  statistics  at  the  present  day  with  care  and  thor- 
oughness from  an  enornous  mass  of  material  in  which  the  indi- 
viduals can  be  traced  for  years,  and  the  conclusions  drawn  are  of 
interest  and  importance  to  the  general  medical  world.  Of  par- 
ticular interest  in  Dr.  Schroeder's  book,  is  a  consideration  of  the 
comparative  longevity  of  individuals  showing  abnormally  heav\- 
or  unduly  light  body  weight,  as  observed  at  various  ages. 

This  book  is  worthy  the  attention  of  any  practitioner  who  may 
be  occasionally  called  upon  to  make  an  insurance  examination,  and 
its  perusal  may  serve  to  clear  up  some  of  the  misunderstandings 
which  so  frequently  occur  between  ^he  examiners  and  the  medical 
department  of  an  insurance  company.  U.  G.  T. 


The  Elements  ok  Bandaging  Fractures  and  Dislocations. 
By  Wm.  Rankin,  ]M.A.,  ]\I.B.,  Cii.B.,  Dispensary  Surgeon, 
Western  Infirmary,  Glasgow,  etc.  Pp.  11();  (iS  illustrations. 
London:  Henry  Frowde  &  Hodder  &  Stoughton.  15)1."^. 

This  little  book  is  intended  solely  for  students  and  those  practi- 
tioners with  a  very  limited  experience.  It  endeaxors  to  gi\e  in  detail 
those  important  features  in  t])e  bandaging  of  fractures  and  disloca- 
tions that  are  not  mentioned  in  the  larger  works.  The  work  can 
by  no  means  be  regarded  as  a  complete  treatise  on  any  of  the  sul)- 
jects  discussed,  nor  is  it  intended  to  be.  Manv  xcry  good  minor 
points  are  depicted  in  the  text  ;uid  illustrations.  In  order,  howexcr, 
to  warrant  caHiiig  tlic  work  one  on  lidiiddfinifi  of  Frdcfiins  (iml 
Disloraliotis,  tlie  .iiitlior  should  ha\('  given  nnicli  more  attejition 
to  bjindages  and  tln-ir  iipi)lic:ition  in  his  tt-\t.  \\.   L.   E. 
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Studies  on  the  Coagulation  of  the  Blood,  with  Special  Reference  to 
Endemic  Goitre.  T.  Backk  and  M.  Baikh  -Ioki.  iZfschr.  /'.  hlin. 
MccL,  1914,  Ixxix,  18)  have  investipited  the  e()agulal)ility  of  the  hhmd, 
particularly  in  diseases  of  the  thyroid  gland,  since  Kothinann  and 
Lidsky  in  1910  reported  delayed  coagulation  in  iiyperthyroidisni  and 
rapid  coagulation  in  hypothyroidism.  They  used  the  method  of  Fuld. 
Bauer  and  Bauer-.Iokl  hnd  that  there  is  almost  always  a  delay  in  the 
coagulation  time  of  patients  with  goitre  regardless  of  the  functional 
activity  of  the  gland.  The  determination  of  the  coagulation  time,  they 
find,  is  not  of  difl'erential  diagnostic  value  in  hyper- and  hypothyroidism. 
A  prolongation  of  coagulatif)n  time  is  very  conunon  also  in  xarious  other 
affections  of  the  glands  of  internal  secretion  as  well  as  in  general  lU'uro- 
l)athy  and  in  status  hypoplasticus.  In  all  these  conditions  the  delay 
in  coagulation  is  coincident,  usually,  with  a  lymphocytosis  or  mono- 
nucleosis or  even  an  eosinophilia.  After  strumectomy  and  thymus 
resections  in  three  ea.se.s,  there  was  observed  a  marked  decrease  in  the 
coagulation  time.  .\dministration  of  thyroid  extract  in  moderate 
doses  may  decrease  the  time.  In  a  case  of  heuHiphilia  with  infantilism 
due  to  thyroid  disease,  thyroid  extract  ha<l  a  marked  eH'ect ;  before 
administration  the  l)lood  was  not  completely  dotted  after  fourteen 
hours,  but  after  giving  the  gland,  coagulation  occurred  in  twelve 
minutes.  The  ilelay  in  coagulation  in  disturl)aiHrs  of  the  glands  of 
internal  secretion,  aiul  in  status  hypoplasticus  is  attributable,  Bauer 
and  Bauer-Jokl  .  believe,  to  abnormality  in  ferments.  A  delayed 
coagulation  time  is  al.so  found  in  nephritis,  in  \ario\is  anemias,  arui  in 
diseases  of  the  liver. 
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Studies  on  the  Concentration  of  the  Blood  Serum  in  Anemias  and 
Diseases  of  the  Blood. — It  has  been  maintained  by  Grawitz  tliat  the 
blood  serum  in  pernicious  anemia  is  relatively  rich  in  protein,  wiiile 
in  anemias  of  malignant  or  septic  origin  there  is  a  marked  hydremia. 
He  has  also  claimed  that  the  serum  of  chlorotics  is  comparati^•ely  rich  in 
protein  as  compared  to  post-hemorrhagic  anemias.  Xaegeli  has  appar- 
ently disproved  this  by  studies  of  the  viscosity  of  the  sera.  E.  Heudor- 
FER  (Ztschr.  f.  klin.  Med.,  1914,  Ixxix,  103)  has  studied  the  question 
through  determination  of  the  protein  content  of  the  serum  by  means 
of  the  Pulfirch  refractometer.  His  calculations  have  lieen  based  on  the 
tallies  of  Reiss.  He  has  studied  four  cases  of  chlorosis,  eight  of  per- 
nicious anemia,  five  of  secondary  anemia,  one  of  hemolytic  anemia, 
four  each  of  myeloid  and  lymphatic  leukemia,  fcnu*  of  polycythemia, 
four  of  anemia  from  malignant  disease,  and  three  with  lymphogranulo- 
matosis. The  pathologically  increased  concentration  of  the  serum  was 
found  in  no  instance.  A  decrease  in  concentration  was  not  unusual. 
The  most  marked  hydremia  was  found  in  chlorosis  and  pernicious 
anemia,  while  with  malignant  tumors,  this  was  less  striking.  While 
no  far-reaching  conclusions  can  be  drawn  from  the  few  observations 
made,  still  it  is  apparent  that  the  protein  concentration  of  the  serum 
is  not  of  differential  diagnostic  value  in  chlorosis,  pernicious  anemia, 
and  anemia  of  malignant  disease. 


Determination  of  Blood-sugar  Under  Normal  and  Pathological 
Conditions. — H.  G.  Bing  and  B.  Jakob.sen  (Dcuisch.  Arch.f.  klin.  Mrd., 
1914,  cxiii,  571)  have  studied  the  blood-sugar  quantitatively  by  Bang's 
method.  They  find  that  the  normal  percentage  is  between  0.06  and 
0.12,  the  average  being  about  0.1.  After  administration  of  100  gm. 
glucose  there  is  generally  a  well-,  irked  increase,  though  at  times 
it  is  lacking  in  normal  individuals.  One  finds  a  similar  rise  after 
ordinary  food.  Hyperglycemia  is  often  found  in  patients  with  nephritis, 
not  necessarily  associated  with  hypertension.  In  the  cases  of  neuras- 
thenia, hyperthyroidism  and  gastric  diseases  studied,  no  hypergly- 
cemia was  found,  though  it  was  present  in  connection  with  diseases 
of  the  pancreas.  In  diabetes  Bing  and  Jakobsen  found  hyperglycemia 
after  meals  and  during  fasting  periods,  but  there  was  no  direct  relation- 
ship between  the  degrees  of  hyperglycemia  and  glycosuria.  In  some 
cases  of  glycosuriii  and  in  sonu^  cases  of  diabetes  nu'llitus,  the  estima- 
tion of  the  blood-siigar  was  of  prognostic  \aliu\ 

The  Demonstration  of  the  Liver  and  Spleen  by  the  Roentgen  Rays. 

( '.  L()KFi,KH  {Miinrh.  )ii(il.  WOch.,  1914.  l\i,  7()o)  descrilx-s  a  ])roccdnre 
for  demonstrating  the  liver  and  spleen  with  the  nvntgen  rays.  It  is 
also  of  advantage  in  detecting  gall-stones  and  alterations  in  the  gall- 
bladder. The  patient  fasts  the  day  before  the  examination  is  made. 
The  large  ijitestine  is  then  emjitied  by  enemata,  and  gas  is  intro<luced 
by  M  rectal  tube.  The  (jiiantity  of  air  or  gas  re{|nired  for  a  picture  of 
the  spleen  is  less  than  for  the  liver,  for  in  the  fornu'r  case  it  is  only 
neces.sary  to  distend  the  colon  as  far  as  the  s]>l(Miic  Hcxtu'e.  In  the  ])latc 
tlu-  spleen  apjiears  as  an  e(iiiilateral  triangle  about  the  si/,»'  of  a  boy's 
hand,  whose  base  is  jiarallel  to  the  lateral  abd<;niiiial  wall,  while  the 
ajje-X-    cnrrcspoiidiiig  lo  the  hihis     points  toward  the  iiHMJian  line.    Hoth 
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sides  of  the  triangle  are  soniewliat  concaxc.  In  (ienioiistratiiig  the 
liver  the  gas  should  extend  to  the  eeeuin,  and  the  stomach  is  distended 
in  the  usual  manner.  The  entire  organ  is  well  shown  hy  this  procedure, 
('are  sliould  he  exercised  in  eases  where  there  is  definite  ulceration  in 
the  stomacli  or  intestines. 


On  the  Relationship  of  Positive  Venous  Pulse  and  Tricuspid  In- 
sufficiency.— J.  Xku.maw  [Dniisch.  Arrh.f.  hiiti.  Med.,  1914,  cxiv,  484) 
notes  the  swing  of  the  pendulum  in  the  interpretation  of  the  positive 
venous  pulse.  Up  to  190(3  it  was  looked  upon  as  diagnostic  of  tri- 
cuspid insufficiency,  but  since  1909  its  interpretation  has  heen  in  more 
or  less  doubt,  since  it  was  shown  that  inactivity  of  the  auricles  in  the 
absence  of  tricuspid  insufficiency  might  also  lead  to  a  positive  pulse  in 
the  veins.  Neumann's  studies  led  him  to  conclude  that  the  positive 
venous  pulse  which  accoiupanies  perpetual  arrhythmia  permits  one 
to  make  no  definite  diagnosis  for  or  against  tricuspid  insufficiency  in 
such  a  case.  The  positive  venous  pulse  may,  however,  be  diagnostic 
of  a  tricuspid  lesion  under  the  following  conditions:  (a)  If  the  positive 
venous  pulse  is  very  strong  or  can  lie  palpated,  or  if  a  tone  can  be  heard 
over  the  vein,  or  if  the  liver  pulsates,  tricuspid  insufficiency  can  be 
(hagnosed.  {b)  If  the  positive  venous  pulse  is  only  slightly  evident, 
Ijossibly  not  visible  without  retraction  of  the  head,  then  a  tricuspid 
insufficiency  may  be  excluded.  Neumann  points  out  that  the  combina- 
tion of  a  positive  venous  pulse  with  regular  rhythm  of  the  heart  is 
with  few  exceptions  indicative  of  an  insufficiency  of  the  tricuspid 
\alves. 


On  the  Distribution  of  Glucose  in  the  Blood. — H.  Tachai- 
(Ztschr.  f.  hiin.  MkL,  1914,  Ixxix,  421),  einpl')ying  his  own  nu-thod, 
has  studied  the  distribution  of  sugar  in  the  blood.  Lepine  and  his 
co-workers  have  assumed  that,  in  addition  to  free  sugar,  there  is 
combined  sugar  in  the  blood  which  becomes  free  within  one-quarter 
of  an  hour  after  the  blood  is  drawn.  Tachau  has  investigated  this 
point.  He  foimd  in  some  cases  that  there  is  a  distinct  rise  after  the 
blood  has  stood  one  hour,  amounting  to  as  much  as  10  per  cent.,  though 
in  other  instances  this  was  entirely  lacking.  He,  therefore,  devised 
a  procedure  by  which  he  could  make  inuuediate  examinations.  In 
the  blood  of  the  fasting  patient,  Tac-hau  found  that  the  plasnui  showed 
a  somewhat  higher  concentration  in  glucose  than  the  whole  blood  or 
corpuscles.  .\t  the  height  of  alimentary  hyperglycemia,  the  difference 
between  plasma  and  whole  blood  was  considerably  greater  in  many 
instances.  In  other  cases,  however,  even  an  hour  after  taking  the 
earl)ohydrate  there  was  no  difference  from  the  condition  found  in  the 
fasting  patient.  Calculations  (f  the  sugar  content  of  the  red  blood 
corpuscles  showed  that  there  was  a  marked  rise  in  most  cases  during 
alimentary  hyperglycemia.  Only  in  a  few  instances  rlid  the  sugar 
concentration  in  the  corpusr-les  remain  relatively  low  and  in  one  instance 
no  sugar  was  found  in  them.  A  certain  tiiue  after  the  taking  of  carbo- 
hydrates a  lower,  concentration  was  found  in  the  'plasma  than  in  the 
whole  blood.  Tachau  advi.ses  the  use  of  whole  blood  in  the  study  of 
alimentary  hyperglycemia. 
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FORMERLY   JOHN    RHEA    BARTON    PROFESSOR   OF   SURGERY    IN   THE    UNIVERSITY    OF 
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AND 

T.  TURNER  THOMAS,   M.D.. 

ASSOCIATE     PROFESSOR    OF    APPLIED    ANATOMY    AND    ASSOCIATE     IN    SURGERY    IN    THE 
UNIVERSITY    OF    PENNSYLVANIA;    SURGEON    TO    THE    i'HlLAUELPHI A    GENERAL 
HOSPITAL    AND    ASSISTANT    SURGEON    TO    THE    UNIVERSITY    HOSPITAL. 


Paravertebral  Anesthesia  in  Gall-stone  Surgery. — Jurasz  {Zcntmlhl. 
f.  Chir.,  1914,  xli.  1409)  ascribes  the  success  of  paravertebral  anesthesia 
largely  to  the  fact  that  large  quantities  of  non-toxic  novocain  with 
adrenalin  can  be  employed.  The  fluid  is  injected  in  the  neighborhood 
of  the  spinal  ganglia  and  the  intervertebral  foramina.  It  had  been 
considered  necessary  to  inject  on  lioth  sides  in  order  to  obtain  sufficient 
anesthesia  for  abdominal  operations.  The  method  has  been  employed 
for  operations  in  the  neck,  thorax,  and  abdomen.  Francke  observed 
severe  collapse  in  several  cases  and  thought  this  was  due  to  rapid  and 
wide  extension  of  the  anesthetic  Huid  over  the  surface  of  the  dura  mater. 
Kappis  also  observed  collapse,  '  ''t  in  only  mild  grade  in  two  out  of 
30  cases.  Jurasz  does  not  believe  it  is  due  to  an  epidural  extension  of 
the  anesthetic  fluid  but  to  a  special  intolerance  of  some  patients  espe- 
cially, to  strongly  concentrated  solution  of  novocain.  He  l)elieves  that 
too  much  demand  is  made  by  some  surgeons  on  the  tolerance  of  the  l)ody 
to  this  substance  which  is  a  poison.  He  reconunends  its  employment 
in  gall-hladd(>r  surgery,  especially  for  cases  in  which  general  anesthesia 
is  contra-indicated.  He  employed  it  in  two  cases  without  further  anes- 
thesia of  the  skin  or  peritoneum  and  obtained  complete  anesthesia  of 
the  abdominal  walls,  the  peritoneum  and  right-sided  abdominal  organs. 
Operative  shock,  also,  seemed  to  have  been  excluded  completely.  He 
employed  the  following  technique:  ^Vith  the  patient  in  the  left  lateral 
position  and  the  knees  drawn  uj),  a  small  quantity  of  a  ()..">  per  cent, 
novocain  in  solution  is  injected  snbcutan(>ously  in  a  line  about  .S  em. 
from  the  spinous  ])roeesses.  Then  in  this  line  at  the  level  of  the  sixth 
spinous  process,  a  fine  long  needle  is  introduced  and  made  to  seek  the 
lower  border  of  the  corresponding  transverse  process.  Close  under  it 
the  needle  is  passed  aliout  0..i  to  1  cm.  deeper  in  a  slightly  median 
direction  and  is  moved  about  carefully  until  the  patient  experiences  a 
pain  radiating  forward.  Then  .">  c.c.  of  the  solution  are  deposited  with- 
out changing  the  position  of  the  needle.  The  pain  ceases  completely 
in  a  minute.  The  needle  is  then  allowed  to  remain  in  position  and  a 
.second  needle  is  employed  to  make  a  similar  injection  at  the  level  of  the 
next  spinous  process.  After  this  injection  the  first  needle  is  removed 
and  with  it  a  third  spinal  nerve  is  inject<'d  in  the  same  way,  the  second 
needle  remaining  in  position.    Jn  tins  way  the  necessary  numl  er  of  spinal 
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ner\es  are  anesthetized.  In  the  lower  hreast  region  the  spinous  pro- 
cesses do  not  guide  the  point  of  injection  because  the  lower  transverse 
processes  are  more  at  a  right  angle  with  the  vertebnv.  Here,  the  best 
guide  is  the  distance  between  the  upper  punctures.  Patience  is  neces- 
sary on  the  part  of  the  surgeon  and  patient  because  it  is  not  always 
easy  to  find  the  nerve  and  tiie  patient  nujst  put  up  with  considerable 
pain.  Injection  on  both  sides  is  not  necessary  and  for  that  reason 
this  method  is  suitable  for  operations  on  the  liver  and  gall-bladder. 
The  injection  of  40  c.c,  which  .lurasz  employed  in  both  of  his  cases, 
will  produce  no  symptoms  of  shock. 

Permanent  Drainage  in  Ascites.  -Obekst  (Zndralhi  f.  Chir ,  1914, 
xli,  1465)  says  that  tiie  methods  of  permanent  drainage  of  ascites 
whicli  have  won  a  permanent  place  for  themsehes,  are  the  Talma 
operation,  the  modified  Eck  fistula  between  the  portal  vein  and  vena 
cava  which  can  be  employed  only  rarely,  and  the  \arious  methods  for 
discharging  the  fluid  into  the  subcutaneous  tissue.  In  the  latter  group 
foreign  bodies  have  been  employed,  as  drainage  buttons  of  glass,  drain- 
age tubes,  silk  threads,  etc.  Oberst  proposes  the  use  of  a  piece  of  the 
skin  instead  of  a  foreign  body,  the  skin  lieing  suited  to  j)ermanently 
conduct  the  ascitic  fluid  into  the  sulxutaneous  tissue.  In  an  over- 
hanging part  of  the  abdomen,  c.  g.  in  the  midline  below  the  umbilicus 
after  the  removal  of  the  ascitic  fluid,  a  transverse  flap  of  skin  is  out- 
lined by  the  knife.  This  is  about  three  inches  from  above  downward 
and  about  six  inches  from  side  to  side,  larger  on  the  left  than  the  right 
side.  The  larger  left  half  is  separated  from  its  bed,  while  the  small 
right  half  is  left  attached  for  nourishment.  The  separated  portion  is 
now  doubled  on  itself  so  that  the  skin  surface  presents  on  all  sides  and 
its  edges  are  united  l)y  sutures.  This  flap  is  then  passed  through  a 
small  laparotomy  opening  into  the  abdomen  anfl  fixed  in  this  position 
by  a  few  sutures  at  its  base.  The  edges  of  the  surroimding  skin  wound 
are  now  imdermined  and  brought  together  over  the  central  skin  flap. 
Because  the  edges  of  the  laparotomy  wound  cannot  unite  with  the 
sunken  .skin  covered  flap,  the  ascitic  fluid  will  continuously  escape  into 
the  subcutaneous  tissue  Instead  of  doubling  the  flap,  one  may  roll 
the  detached  portion  into  the  form  of  a  tube  with  the  skin  inside  or 
out,  and  suture  it  in  the  laparotomy  opening.  The  principle  is  the  same 
to  prevent  the  closing  of  the  opening  between  the  al)domen  and  sub- 
cutaneous tissue  by  interposing  a  skin  eo\'ered  flap.  The  operation 
can  be  done  under  local  anesthesia.  The  laparotomy  opening  should 
l)e  small  to  prevent  the  escape  of  intestines,  a  small  opening  being 
sufficient  for  the  escape  of  the  ascitic  fluid.  The  first  method  of  using 
the  skin  flap  worked  best. 


Cleft  Palate  and  its  Treatment. — Dk.\chtek  (l)iiil.  /schr.  f.  Chir., 
1914,  cxxxi,  1)  divides  the  methods  of  treatment  in  vogue  into  (1) 
those  which  bridge  oxer  the  cleft.  (2)  those  which  All  it,  and  (li)  tho.se 
which  approximate  its  margins.  The  cleft  upper  jaw  is  abnormally 
wide,  the  average  increase  in  width  between  the  alveolar  j^roces.scs 
l)eing  O.S  cui.  In  a  unilateral  cleft  the  palatal  plates  are  of  normal 
width,  but  they  are  more  oblitjue  than  the  palatal  plates  of  the  normal 
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upper  jaw.  The  imliviclual  \  ariation  in  tlie  angle  of  inclination  of  the 
palatal  plates  varies  within  the  same  limits  (20  degrees)  as  under  normal 
conditions.  The  variation  in  the  width  of  the  cleft  is  greater.  The 
distance  between  the  margins  of  the  gap  in  the  palatal  plates  is  called 
the  absolute  width  of  the  cleft.  The  distance  between  the  mucosa 
covered  margins  of  the  cleft  is  called  the  "  relative  width  of  the  cleft." 
The  "absolute"  cleft  does  not  correspond  to  the  increase  in  the  alveolar 
distance.  The  former  is  much  greater  than  the  latter.  As  a  rule  the 
width  of  the  cleft  depends  upon  the  abnormally  oblique  palatal  plates. 
A  parallel  approximation  of  the  opposite  halves  of  the  upper  jaw  until 
the  cleft  margins  are  in  contact  must,  therefore,  result  in  a  pathological 
narrowing  of  the  upper  jaw,  especially,  when  one  or  both  sides  are  turned 
inward.  The  abnormal  inclination  of  the  palatal  plates  is  not  so  marked 
that  a  turning  down  of  flaps  from  mucous  membrane  and  periosteum 
to  a  more  horizontal  position,  suffices  to  cover  the  cleft.  Only  in  certain 
cases  with  oblique  palatal  plates  and  a  mild  absolute  cleft  will  it  be  pos- 
sible to  bridge  the  cleft  in  this  way.  The  usual  form  of  absolute  cleft 
is  that  with  parallel  margins,  \\hen  the  cleft  edges  are  approximatefl, 
the  uvula  will  be  angular  and  not  rarely  in  the  median  line.  After  the 
edges  of  a  hare-lip  \vd\e  1  een  united,  very  regularly,  the  margins  of  the 
cleft  u^•ula  tend  to  turn  toward  each  other  and  the  complete  cleft  can 
be  changed  into  an  incomplete  one,  the  cleft  in  the  hard  palate  becoming 
narrowed.  Also  in  a  double  complete  cleft  after  uniting  the  margins 
of  the  hare-lip,  the  alveolar  portion  of  the  cleft  can  close  spontaneously 
after  a  time.  It  is  of  import.,  "ce  to  study  the  form  of  the  absolute 
cleft  before  the  hare-lip  operation,  immediately  after  it,  and  some 
years  afterward.  The  cleft  afterward  changes  in  size,  becoming  smaller 
for  a  time  and  advantage  should  be  taken  of  this  fact.  The  modern 
methods  of  operation  for  approximating  the  alveolar  processes  (Brophy, 
Shoemaker)  should  not  be  recommended.  They  are  dangerous  ami 
often  fail.  Forcing  the  two  sides  together  imtil  the  nuirgins  of  the  cleft 
are  approximated,  will  make  the  upper  jaw  almormally  narrow  and  will 
cause  a  faulty  position  of  the  intermaxillary  bone.  Nor  are  the  non- 
operative  methods  of  approximating  the  hahes  of  the  upper  jaw  to  be 
recommended  because  they  bend  the  aheolar  processes  inward  making 
the  obliquity  of  the  palatal  plates  greater  and  increasing  the  deformity. 
By  both  methods  the  development  of  the  teeth  is  very  much  interfered 
with  or  prevented  by  the  wire  necessary  for  the  approximation  and  the 
cleft  is  not  completely  closed.  The  Langenbeck  operation  will  still 
be  necessary  for  this  purpose.  Drachter  reconnnends  that  incomplett> 
clefts  be  closed  by  tlie  Langenbeck  operation.  rnilat(>ral  complete 
clefts  should  be  allowed  to  change  after  the  performance  of  the  hare- 
lip operation,  in  which  case  the  intermaxillary  bone  will  take  its  normal 
position.  Bilateral  complete  clefts  should  also  be  aided  by  the  effects 
of  the  har(>-lij)  operation.  In  those  cases  with  a  projecting  intermaxillary 
l)on('  the  latter  should  be  dis])laced  backward  by  the  Bardeleben  opera- 
tion, before  the  hare-lip  opeiation  is  performed.  The  ch^ft  in  the  hard 
and  soft  palate  should  be  closed  at  about  the  eu<l  of  the  first  year  or 
begiiming  of  the  seconcb  when  the  b(<st  effects  of  the  ))reeeding  liai(>-lip 
ojK'ration  will  ha\e  lieen  obtained.  .\t  this  j)eriod.  after  the  Langen- 
beck op(>ration,  a  combination  of  the  approximation  of  the  cleft  margins 
and  a  In'idging  of  tiic  cleft,  should  be  j)ro\  ided. 
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The  Influence  of  Intravenous  Injections  of  Hypertonic  Salt  Solution 
in  Pulmonary  Hemorrhage.  M()<zri.sKi  (IC/r//.  hllti.  WDch.,  1!M4, 
xxvii,  (513)  says  that  intravenous  injections  of  10  c.c.  of  a  10  per  cent, 
salt  solution  had  striking  results  in  nine  cases  of  pulmonary  hemorrhage. 
The  effect  is  not  immediate -and  such  injections  do  not  prevent  a 
recurrence  of  the  hemoptysis.  In  purpura  and  similar  hemorrhagic 
affections,  the  author  ohservefl  no  favorable  influences  from  these 
injections. 


Mixed  Starch  Diet  in  Diabetes  Mellitus.  Falta  {Miincli. 
mrd.  U'(jch.,  1914,  Ixi.  \2\S)  advocates  a  diet  (»f  mixed  starches  to 
combat  acidosis  in  (Halx'tcs  mellitus,  instead  of  confining  the  carbo- 
hydrate to  a  single  form  of  starch  as  is  the  case  with  the  use  of  oatmeal 
as  advocated  by  von  Noorden,  or  the  "potato  cure."  The  principle 
of  his  method  is  that  carbohydrates  are  given  liberally  in  the  form  of 
different  starches  only.  Falta  makes  use  of  gruels  or  soups  of  rice, 
corn,  barley,  tapioca,  potato,  spaghetti,  noodles,  or  various  starches 
made  into  crackers  or  bread.  The  practical  importance  of  such  a  diet 
is  that  it  is  not  so  monotonous  as  the  oatmeal  (hct  and  can  be  given 
ov^er  longer  periods  of  time.  The  author  emphasizes  the  importance  of 
excluding  from  the  diet  all  forms  of  animal  albumen  such  as  meat, 
eggs,  cheese,  milk,  etc.  "Vegetable  days"  or  'fasting  days"  are 
interposed  between  periods  of  liberal  feeding  and  are  most  important 
in  order  to  secure  the  best  results.  Falta  says  that,  theoretically,  the 
presence  of  animal  albumen  in  the  diet  diminishes  the  formation  of 
glycogen  in  the  liver  and  consequently  more  sugar  passes  through 
the  liver  into  the  blood.  In  .severe  diabetes,  the  organism  is  unable  to 
u.se  this  sugar  on  account  of  pancreatic  insufficiency.  F^alta  has 
obtained  striking  results  in  the  treatment  of  severe  diabetes  by  a 
diet  on  these  principles.  The  diet  must  be  persisted  in  for  often  the 
results  at  first  are  not  marked,  but  careful  and  persistent  dieting  leads 
to  permanent  improvement. 


The  Treatment  of  Scarlet  Fever  with  Salvarsan.— Lkiz.manx 
(Therapif  d.  Gigenwart,  1914,  Iv,  •l\:^)  reports  excellent  results  with 
the  use  of  neosalvarsan  for  the  treatment  of  scarlet  fever.  He  makes 
use  of  a  solution  of  O.lo  gm.  of  neosalvarsan  in  5  c.c.  of  a  sterile  0.4 
per  cent,  .salt  solution,  using  correspondingly  larger  amoimts  of  the 
salt  solution  for  larger  doses  of  salvarsan.  This  solution  is  injected 
by  preference  intravenously,  although  in  very  young  children,  where 
intravenous  injections  are  difficult,  it  can  be  given  intranmscularly. 
Leuzmann   advises   small    initial   doses;  beginning  with  0.1')  gm.  and 
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this  dose  should  only  he  increased  wlien  there  are  no  untoward  hy- 
eft'ects  and  when  no  marked  rise  of  temperature  follows  the  injection. 
He  says  that  severe  types  of  the  disease  should  he  treated  with  especial 
caution  with  regard  to  the  dosage.  The  maximum  single  dose  for 
children  from  three  to  eight  years  of  age  should  he  0.15  gm.;  for 
children  from  eight  to  fifteen  years,  O.H  gm.,  and  for  adults,  0.45  gm. 
However,  the.se  higher  doses  should  not  be  given  as  the  initial  dose, 
and  lately  the  author  has  been  in  the  practice  of  giving  even  to  adults 
a  dose  of  0.15  gm.  at  the  beginning  of  treatment,  and  if  this  dose  is 
well  borne  it  is  gradually  increased  to  the  maximum.  Leuzmann 
has  treated  47  cases  of  scarlet  fever  by  this  plan  and  he  is  convinced 
of  the  therapeutic  value  of  the  treatment.  He  gives  temperature 
charts  and  details  of  four  of  these  cases  in  his  article. 


The  Intraspinous  Use  of  Salvarsanized  Serum. — McC'lure  {Bosion 
Med.  and  Sury.  Jour.,  1914,  clxxi,  520)  reports  the  results  in  9  cases 
of  syphilis  of  the  central  nervous  system  in  which  the  salvarsanized 
serum  was  employed  according  to  the  technique  of  Swift  and  Ellis. 
Improvement  in  the  subjective  and  objective  .symptoms  was  obtained 
in  4  cases  of  cerebrospinal  syphilis  under  treatment  with  intravenous 
injections  of  salvarsan,  mercurial  inunction,  and  the  intraspinous  use 
of  salvarsanized  serum.  With  this  improvement  there  was  a  dimimi- 
tion  in  the  cell  count,  the  ^^'-otein  content,  and  the  strength  of  the 
Wasseruiann  reaction  in  the  spmal  fluid.  The  Wassermann  reaction  in 
the  blood  remained  imaffected  up  to  the  time  of  leaving  the  hospital. 
Two  cases  of  tabes  were  relieved  of  subjective  symptoms  and  the  number 
of  cells  in  the  cerebrospinal  fluid  reduced.  A  case  of  tabeto-paresis 
showed  no  change  in  the  laboratory  findings  and  only  slight  improve 
ment  symptomatically.  One  case  of  paresis  .showed  marked  improve- 
ment in  the  .symptoms  and  in  the  laboratory  findings.  The  Wassermann 
reaction  became  negative  in  the  spinal  fluid.  One  case  of  paresis  showed 
no  improvement  in  either  the  symptoms  or  the  laboratory  findings, 
but  progressively  grew  worse.  McClure  says  that  the  results  in  cerebro- 
spinal lues  anfl  tabes  of  this  method  of  treatment  in  his  series  and 
those  collected  from  the  literature  are  encouraging  not  only  as  regards 
cessation  of  symptoms  but  also  in  the  laboratory  findings  in  the  cerebro- 
spinal fluid.  The  results  in  paresis  are  either  discouraging  or  problema- 
tical. The  most  marked  improvement  has  occurred  in  the  laboratory 
findings  and  in  these  there  has  been  a  relapse  in  those  cases  followed 
for  several  months.  The  improvement  in  mentality  so  far  recorded 
may  be  but  the  result  of  remissions  to  which  the  disease  is  prone,  even 
in  the  absence  of  treatment.  Howe\er,  \\\v  fact  that  improvement 
may  occur  e\-en  if  only  apparent,  warrants  tin-  use  of  the  intraspinous 
treatment   in   a   disease  otherwise  hopeless. 

Treatment  of  Tetanus  with  Subcutaneous  Injections  of  Magnesium 
Sulphate.  Falk  [Diuisch.  mrd.  W'orli.,  1914,  xl.  l(iS9)  says  that  the 
.subcutaneous  injection  of  magnesium  sulphate  for  the  treatment  of 
tetanus  is  especially  adoj)ted  for  use  in  held  hospitals  and  so  may  have 
a  wide  application  in  the  present  war.  The  subcutaneous  use  of  mag- 
nesium has  been  \  er\    limited  in  (lermany.     Stadler  reported  4  ea.ses 
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treated  by  this  method,  3  of  these  heiiij;  tetanus  iieoiiatoniiii,  all  of 
which  ended  in  recovery.  The  intraspinal  niethofl  has  been  more 
widely  applied  iti  (Germany.  This  treatment,  according  to  Stadler,  was 
successfnl  in  two-thirds  of  the  cases  treated.  Of  five  especially  severe 
cases  treated  in  the  Turco-Hidgarian  war  two  recoxerefl.  Falk  says 
that  the  sulicntaneous  injection  of  magnesium  .seems  to  he  especially 
successful  in  tetanus  neonatorum.  This  treatment  limits  the  convul- 
sions so  that  feeding  is  possible  and  pain  is  relieved  and  in  consequence 
the  patients  sleep.  The  danger  of  the  use  of  magnesium  is  its  depressing 
effect  on  respirations  and,  in  2  cases  this  effect  was  so  pronounced  as 
to  threaten  life.  The  fatal  result  in  these  2  cases  seemed  to  be  averted 
by  the  intramuscular  injections  of  calcium  chlorate  as  advised  by 
Meltzer.  In  the  third  case  the  magnesium  treatment  was  confined 
with  chloral  hydrate  administered  by  rectmn  and  recovery  was  unevent- 
ful. When  magnesium  is  gi\en  sul)cutancously  severe  depression  of 
respiration  is  unconmion  according  to  the  reported  cases.  Magnesium 
sulphate  should  never  be  given  intravenously  as  even  small  doses  may 
prove  fatal.  Falk  says  that  in  America  the  adult  dosage  is  from  8  to 
20  grains  daily,  the  numler  of  injections  being  three  a  day.  Solutions 
of  magnesium  sulphate  in  concentrations  of  from  10  to  40  per  cent,  have 
l)een  used.  Stradler  believes  that  the  injection  of  solutions  of  from  30 
to  40  per  cent,  strength  is  far  less  painful  than  the  weaker  solutions. 
The  solutions  arc  easily  made  and  can  be  readily  sterilized;  the  same 
is  true  of  solutions  of  calcium  chlorate. 


Clinical  and  Experimental  Observations  on  the  Action  of  Salvarsan 
on  Syphilis  of  the  Fetus  by  Treatment  of  the  Mother. — Meyer  {Minich. 
vied.  U'orh.,  1914,  L\i,  1801 )  has  treated  a  number  of  .syphilitic  pregnant 
women  with  salvarsan  and  gives  his  findings  from  both  a  clinical  and 
chemical  standpoint  especially  as  regards  the  action  of  the  drug  on 
the  placenta  and  fetus.  He  found  that  the  arsenic  content  of  the  pla- 
centa corresponded  with  that  of  the  maternal  blood  circulating  in  it. 
An  intact  placenta  is  not  permeable  to  arsenic.  A  syphilitic  placenta 
may  be  traversed  l)y  arsenic  but  the  frequency  with  which  this  occurs 
is  unknown.  Success  in  the  treatment  of  a  syphilitic  fetus  with  sal- 
varsan depends  upon  successful  treatment  of  the  maternal  syphilis 
and  is  probably  prophylactic  rather  than  remedial.  The  drug  is  well 
tolerated  by  pregnant  women.  Intravenous  injection  does  not  produce 
abortion  or  hemorrhage.  Death  of  the  fetus  after  intravenous  injection 
of  salvarsan  has  never  been  oljserved  by  Meyers.  In  a  series  of  37 
syphilitic  pregnant  women  treated  energetically  with  salvarsan  com- 
bined with  mercury,  living  children  were  born  in  97.4  per  cent.  In  a 
series  of  43  women  so  treated,  86  per  cent,  of  children  were  alive  on  the 
tenth  day  and  lo.S  per  cent,  of  children  gave  a  positive  Wassermann 
reaction  at  birth.  However,  the  number  of  children  with  a  positive 
Wassermann  reaction  does  not  comprise  the  total  number  of  cases  of 
congenital  syphilis  and  he  believes  that  all  children  of  a  syphilitic 
mother  should  be  treated  with  antilactic  treatment  even  if  there  are 
no  chemical  or  serological  evidences  of  syphilis. 
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Impaired  Resonance  at  the  Apices  in  Children. — Fr.  Mielke  {Berlin 
L-lin.  Uoch.,  1914,  li,  121S)  contriljutes  interesting  investigations  bearing 
on  the  diagnosis  of  impaired  apical  resonance  in  children,  and  offers 
IS  cases  to  illustrate  his  points.  In  many  poorly  developed  children 
with  pallor  and  loss  of  appetite,  an  impairment  at  one  apex  would 
generally  indicate  apical  tuberculosis.  If,  besides  this,  there  is  a  poor 
family  history,  a  positive  Von  Pirquet  or  possibly  elevated  tempera- 
ture, the  diagnosis  would  seem  to  be  confirmed.  On  closer  study 
these  children  are  found  to  exemplify  a  type  characterized  l)y  muscular 
weakness  and  poor  development  of  the  spine  and  back.  In  standing 
they  exhibit  a  marked  lordosis  with  often  a  slight  kyphosis  of  the  luml<ar 
vertebra.  The  conformity  of  the  vertebra  is  still  infantile  and  in  this 
position  a  slight  scolioses  .  'sts.  Asked  to  stand  erect  the  child  leans 
back  still  farther,  increasing  the  scoliosis.  P]ven  a  small  bending  of  the 
vertebral  column  in  a  small,  elongated  thorax  will  cause  a  shortening 
of  the  percussion  note  at  the  apex.  If  the  child's  position  be  corrected 
by  having  him  lean  forward  slightly,  the  arms  hanging  loosely  downward 
and  the  abdomen  drawn  in,  the  muscles  of  the  thorax  will  be  relaxed, 
the  spine  straightened,  and  on  percussion  of  the  apex  the  impairment 
present  in  the  erect  position  will  have  disappeared.  This  would  indi- 
cate that  an  impairment  is  only  significant  when  it  persists  in  the  cor- 
rected posture.  Rcentgen-ray  plates  of  these  cases  show  the  first  three 
ribs  lying  closer  together  than  normal  and  the  first  rib  sunk  inward, 
thus  narrowing  the  upper  thorax  aperture.  This  fact,  coupled  with 
the  crooked  posture  due  to  muscular  weakness,  explains  the  production 
of  the  pseudo  impairment.  The  18  cases  cited  clearly  demonstrate 
Mielke's  contention  as  most  of  them  seem  tuberculous  from  their 
general  symptoms  and  the  impairment  present  in  the  inicorrected 
posture,  but  in  all  of  them  the  impairment  (lisap])eared  in  the  correct 
])osture,  and  nvntgen-ray  examination  showed  no  pathological  change 
in  the  lungs,  even  in  cases  showing  a  ])()siti\e  \'on  Pin[uet,  an  elevated 
temperature,  or  a  tuberculous  family  history.  Mielke  suggests  that  this 
method  applied  to  apparently  tuberculous  childn-n  might  lower  the 
statistical  incidence  of  tuberculosis  in  childhood. 


Three  Cases  of  Acute  Lymphatic  Leukemia  in  Children. —Maksii 

(Lircrjtool  Mcdico-Chinirq.  Jour.,  1011,  xx\i\-,  :>"J-l)  rei)orts  ii  cases  of 
acute  lymi)hatic  leukemia  in  children  of  ele\en,  four  and  three  years, 
respectively.  Many  cases  esca])i'  recognition  because,  without  a  hema- 
tologic examination  it  is  almost  impossible  to  diiferentiate  this  condi- 
tion from  hemorrhagic  purpura,  scorbutus,  and  hemorrhagic  septico- 
pyemic conditions.  The  onset  is  usually  sudden,  but  may  be  insidious 
with    weakni^ss,    fev(>r,    lassitude,    and    dys|)n(>a.      Tli(>    most    striking 
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inanitVstation  is  the  lu'inorrhagic  diatlu'sis  causinji  lieiiiorrliages  into 
the  subcutaneous  tissues  ami  hleechng  from  the  mucous  membrane 
of  the  mouth,  the  nose,  and  the  urogenital  and  gastro-intestinal  canals. 
The  characteristic  feature  in  the  blood  is  the  great  increase  in  the  lym- 
phocytes with  a  preponderance  of  the  large  variet.w  The  percentage 
of  lymphocytes  in  the  cases  recorded  by  Marsh  is  93  per  cent,  and  94 
per  cent.  Petechia^  occurred  in  all  the  cases,  but  the  spleen  was  not 
enlarged.  The  enlargement  of  the  lymph  nodes  is  never  as  marked  as 
in  the  chronic  form  of  leukemia.  Other  clinical  features  of  the  disease 
are  lymphoid  infiltration  of  the  liver  with  consequent  enlargement, 
progressive  emanciation  and  cachexia,  increased  .secretion  of  uric  acid 
and  in  most  cases  moderate  fever,  often  typhoid  or  septic  in  type. 
The  reported  cases  all  diet!  within  two  or  three  weeks  of  the  onset  of 
the  acute  .symptoms.  Two  cases  followed  the  extraction  of  a  tooth 
which  .seemed  the  start  of  the  bleeding  from  the  mouth.  Horse  serum, 
arsenic  and  rest  had  no  effect  on  the  course  of  the  disease.  Rfrntgen- 
ray  therapy  in  a  few  cases  has  caused  a  reduction  in  the  lymphocytes 
to  normal  or  below,  and  diminished  the  size  of  the  lymph  nodes  and  liver 
temporariix',  but  this  was  always  followed  by  a  very  rapid  return  of  all 
these  conditions  followed  by  death  in  all  the  cases.  The  generally 
accepted  view  of  the  etiol  )gy  of  the  disease,  is  that  it  is  caused  by  some 
toxins  manufactured  within  the  bodv. 


The  Incidence  of  Pulmonary  Tuberculosis  in  Children. — McLellan 
( Lire r pool  Mcdiro-Cluniry  Jour.,  1914,  xxiv,  'S'.i'.i)  makes  deductions 
on  the  incidence  of  pulmonary  tuberculosis  in  children  from  the  recent 
investigations  in  this  field.  It  is  fairly  generally  accepted  that  the  vast 
majority  of  children  under  the  age  of  twelve  years  have  been  subjected 
to  the  attack  of  the  tubercle  bacillus.  In  regard  to  the  von  Pirquet 
test  McLellan  states  the  belief  that  as  proof  of  active  tuberculosis 
after  the  age  of  three  years  the  test  is  imreliable.  .\lso  that  the  younger 
the  child  the  greater  the  reliance  that  may  be  put  on  the  results  and  that 
in  most  cases  the  only  deduction  that  may  be  drawn  from  a  positive 
result  is  that  the  patient  at  sometime  or  other  has  been  subjected  to 
the  attack  of  the  tubercle  bacillus.  While  Moreland's  modification  of 
the  von  Pinjuet  is  most  hopeful,  no  specific  method  has  been  devised 
by  which  to  definitely  decide  whether  the  disease  is  in  an  active  or  pas- 
sive condition.  The  opinion  held  by  McLellan  that  glandular  infection 
is  a  connnon  occurrence  and  pulmonary  tulx'rculosis  is  rare,  he  admits 
is  not  shared  by  the  majority  of  practitioners.  Large  numbers  of  chil- 
dren are  admitted  to  hospital  with  the  diagnosis  of  phthisis,  who  have 
slight  catarrhal  .symptoms  or  glan<hdar  involvement  and  who  respond 
rapidly  to  ordinary  hygienic  and  medicinal  treatment  and  show  no 
evidence  of  the  disease  clinically.  McLellan's  experience  leads  him  to 
believe  that  as  far  as  the  lungs  are  concerned,  practically  all  children 
suffering  from  tul)erculosis  die  sooner  or  later  from  that  disease.  The 
first  check  on  the  diagnosis  is  the  discovery  of  the  bacillus  in  the  sputum. 
The  second  check  is  the  progress  of  the  disea.se.  While  the  very  fre- 
(juent  ca.ses  of  fibroid  and  bronchiectatic  affections  show  the  so-called 
classical  signs  of  tuberculosis,  they  show  the  following  essential  differ- 
ences from  phthisis:    No  tubercle  bacilli  are  ever  found  in  the  sputum. 
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The  process  is  essentially  a  chronic  one,  the  cases  going  on  three  or 
more  years  with  only  slight  alteration  in  the  physical  signs.  Lastly, 
the  child  looks  healthy,  its  cheeks  are  red,  its  appetite  good,  and  it  puts 
on  weight.  These  conditions  are  much  more  common  in  children  than 
is  supposed  and  are  frequently  mistaken  for  phthisis.  Tuberculous 
disease  of  the  lungs  is  usually  secondary  to  diseased  thoracic  glands  and 
is  comparatively  infrequent,  but  very  fatal. 

Psychotherapy  in  Childhood. — F.  Hamburger  (Wieii.  med.  Woch., 
1914,  Ixiv,  1314)  gives  an  excellent  analysis  of  the  treatment  of  psychical 
abnormalities  in  childhood.  Based  on  the  fact  that  these  conditions 
depend  in  their  development  on  the  disposition  of  the  child,  in  the 
sensitiveness  of  its  nervous  system  and  the  activity  of  its  imagination, 
and  on  an  irritating  cause  or  psychical  trauma,  the  treatment  divides 
itself  into  etiologic,  prophylactic,  and  symptomatic  therapy.  The 
etiologic  treatment  depends  on  finding  out  by  careful  ananmesis  what 
the  psychical  trauma  Mas  or  is,  and  then  try  to  eliminate  it.  The  vaso- 
neurotic  type  is  especially  amenable  to  this  treatment  and  liable  to 
psychical  trauma.  In  this  type  of  child,  if  no  murmurs  are  heard  over 
the  heart  area,  the  vaso^^'^tor  symptoms  are  usually  due  to  a  psychical 
cause.  The  severe  attitude  or  discipline  of  a  tactless  school  teacher 
or  apparent,  or  real  neglect  or  imjust  severity  on  the  part  of  a  parent 
are  examples  of  psychic  trauma  in  such  cases.  The  prophylactic  treat- 
ment aims  to  change  the  disposition,  making  the  child  less  sensitive 
and  more  self-reliant.  In  this  respect  the  child  is  "hardened;"  attempt 
is  made  to  undeceive  his  illusions,  to  accustom  him  to  disappointments, 
and  through  a  firm  but  loving  training  accustom  him  to  meet  difficulties 
and  rebuffs.  The  symptomatic  treatment  is  based  on  the  fact  tliat  the 
psychical  trauma  acts  like  a  foreign  body,  the  voluntary  or  involuntary 
remembrance  of  which  is  continually  calling  forth  the  .symptoms  of  the 
condition.  This  is  best  relieved  by  diverting  the  mind  to  other  things. 
The  best  method  is  the  so-called  "awake"  or  "alert"  suggestion,  by 
constantly  holding  up  before  the  patient  the  ultimate,  complete  cure 
of  his  ailment.  This  is  embodied  in  various  medicaments,  believed 
by  the  child  and  the  mother  to  have  curative  properties.  In  addition 
a  change  in  environment  will  aid  diversion  and  reiteration  of  the  state- 
ment of  ultimate  recovery  and  gaining  the  child's  confidence  by  tactful 
kindness,  with  a  free  discussion  of  his  condition  and  an  answering  of  all 
questions  asked  will  haw  a  beneficial  effect  on  his  symptoms. 


The  House-fly  and  Diarrheal  Disease  Among  Children. — .Vrmstrong 
(Jour.  Amrr.  Mrd.  Assoc.,  1914,  Ixii,  '!{){))  in  describing  an  interesting 
experiment  on  the  relation  of  summer  diarrhea  especially  in  infants, 
and  the  disea.se  carr\  ing  properties  of  the  house-Hy,  states  that  .so  far 
scientific  field  studies  of  this  problem  have  been  made  only  in  the 
southern  states.  Two  areas  in  New  Yoi-k  City  were  selected.  Thest^ 
areas  were  inluil)ite(l  entirely  by  Italians,  contained  the  same  number 
of  families  under  identical  conditions  of  poor  sanitation  and  environ- 
ment. One  area  was  left  undisturlied  l)y  sanitary  innovations,  except 
that  of  investigating  the  cases  of  illness,  their  type,  (>tc.  In  the  other 
jircii  cxcrv    effort   was  made  to  eliminate  the  house-Hv  and  break  the 
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contact  made  betwt'fu  filth  and  food  by  this  nicdimn.  Careful  records 
of  all  the  facts  of  morbidity  and  mortality  in  the  two  areas  were  made 
weekly  for  a  period  of  eight  weeks.  In  comparing  these  records  it  is 
seen  that  the  greatest  emphasis  must  be  placed  on  those  dealing  with 
diarrheal  diseases  of  infants.  Severe  diarrheal  disturbances  in  the  pro- 
tected area,  in  children  under  five  years,  totalled  20  cases,  in  the 
unprotected  area  57  similar  cases.  The  average  case  duration  in  the 
one  area  was  13. To  days,  in  the  other  16.33  days.  In  the  protected 
area  110  cases  of  sickness  Avcre  recorded,  in  the  unprotected  area  165 
cases.  Of  the  infants'  in  the  protected  area  88  were  breast-fed  and  14 
bottle-fed,  in  the  unprotected  area  85  were  breast-fed  and  15  bottle-fed 
showing  that  this  factor  was  practically  identical.  While  it  is  believed 
that  the  elimination  of  flies  had  a  great  deal  to  do  with  the  reduction  of 
diarrheal  diseases  in  children,  there  is  no  doubt  that  the  sanitary 
improvement  had  a  beneficial  effect  on  the  general  physical  welfare  in 
the  area.  The  results  show  that  greater  emphasis  should  be  laid  on 
the  housefly  in  relation  to  diseases  of  children  in  the  education  of 
mothers,  and  that  this  should  become  a  more  important  factor  in  infant 
welfare  work. 
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The  Shape  of  the  Fetal  Skull  in  Cases  of  Contracted  Maternal  Pelvis. 
— Walchkr  (Zcntralbl.  f.  Gyn.,  1914,  No.  22)  calls  attention  to  the 
familiar  fact  that  in  primipar;v,  having  contracted  pel\-es,  where  the 
pelvis  has  sufficient  capacity  to  permit  the  child's  head  to  i-nter,  that 
the  head  is  usually  deep  in  the  pelvis  at  the  end  of  pregnancy.  This 
often  develops  as  early  as  six  weeks  before  the  beginning  of  labor.  In 
these  cases  the  actual  expulsion  of  the  child  is  frequently  rapid.  The 
cranial  bones  are  pressed  under  each  other  less  than  in  some  other 
cases,  and  the  configuration  of  the  fetal  skull  at  birth  is  a  do.se  repro- 
duction of  the  shape  of  the  pelvic  cavity.  An  exact  mold  of  the  fetal 
head  soon  after  l)irth  gives  an  accurate  reproduction  of  the  pelvic  shape. 


Cesarean  Section  and  the  Wertheim  Operation,  For  Pregnancy  with 
Carcinoma.  Uv.kvxz  iZiiifralhl.  f.  (iyii.,  MM  1,  NO.  22i  describes  the 
case  of  a  patient,  aged  thirty-seven  years,  multipara,  with  carcinoma 
of  the  cervix.  The  child  was  extracted  by  abdominal  section,  followed 
immediately  by  the  Wertheim  operation.  A  drain  of  iodoform  gauze 
was  i)laced  in  tlie  pelvis,  and  the  peritoneum  closed  above  it.  The 
mother  made  agood  recovery,  and  six  weeks  after  operation  was  given 
treatment  by  radium  to  pre\  ent  a  recurrence.  Sarwey,  in  Veit's 
Ciliuntlixjii,  has  collected  twenty-nine  ca.ses  of  carcinoma  complicating 
pregnancN ,  treaterl  by  the  Wertheim  operation  with  good  results.  In 
discussion,  Tauffer  and  others  reported  good  results  i)y  this  method  of 
operation. 
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Rupture  of  the  Uterus  Treated  by  Operation. — Avarffy  iZoitralbl. 
f.  Gyn.,  1914,  No.  22)  reports  two  cases  of  spontaneous  rupture  of  the 
uterus  treated  by  supravaginal  amputation  with  vaginal  drainage. 
In  discussion  others  reported  similar  cases,  in  some  of  which  drainage 
for  supra^•aginal  amputation  was  carried  out  through  the  cervix.  Three 
of  such  cases  resulted  favorably.  It  was  found  that  the  indiscriminate 
giving  of  pituitrin  was  resulting  in  spontaneous  rupture  of  the  uterus, 
and  this  practice  was  distinctly  condemned.  Scipiades  had  treated 
9  cases  of  uterine  rupture  during  the  last  four  years,  5  of  which  Avere 
operated  upon,  .56  per  cent.  Of  the  remaining  4  one  was  moribund 
when  seen,  one  had  already  become  infected  through  foul  amniotic 
liquid,  and  was  treated  by  drainage  through  the  tampon  with  recovery. 
Of  the  5  cases  operated  upon  2  died,  having  had  complete  rupture  of 
the  uterus  before  admission,  and  brought  to  hospital  in  a  dying  state. 
Of  the  3  which  recovered  2  had  complete  rupture  and  1  incomplete. 
When  a  comparison  is  made  between  the  results  obtained  by  drainage 
with  the  tampon  and  operation  it  is  observed  that  where  drainage  is 
possil)le  it  gives  as  good  results  as  operation,  and  that  many  cases  can- 
not be  treated  by  opei^  '"^n,  where  a  small  percentage  can  be  saved  l)y 
the  use  of  the  tampon.  Tauifer  had  obtained  good  results  by  drainage 
with  the  tampon,  and  had  reduced  in  his  clinic  the  percentage  of 
operations  by  this  method. 


Eye  Lesions  Produced  by  Pregnancy  and  Labor. —Adam  (Monaf- 
schriftf.  Gel),  u.  Gyn.,  Band  39,  Heft  6,  1914)  observes  that  albuminuric 
retinitis  is  a  frequent  complication  of  nephritis.  In  935  pregnant  women 
suffering  from  kidney  lesions  there  were  209  cases  of  retinitis,  22.4 
per  cent.  Those  patients  having  chronic  interstitial  nephritis  have 
these  lesions  most  often.  Less  frequently  it  occurs  in  acute  nephritis, 
and  is  also  seen  in  the  anemic  form  of  so-called  kidney  of  pregiuin(y  . 
The  general  clinical  picture  is  such  that  a  diagnosis  can  usually  be 
made  without  the  use  of  the  ophthalmcsccpc.  When  examination 
is  made  the  lesion  is  usually  found  in  the  region  of  the  nuicula,  and  may 
be  difficult  to  detect  because  the  pupils  are  strongly  ccntracted.  In 
these  cases  the  pupils  are  best  dilated  by  two  drops  of  a  I  per  cent. 
homatn)])in  solution,  or  two  drops  of  .5  per  cent,  cocain.  Atropin 
should  not  t)e  employed,  because  it  disturlis  the  muscles  for  .some  tiiui- 
afterward.  The  first  symptom  usually  described  by  the  patient  is 
that  of  a  dark  speck  before  the  eye.  The  patient  can  move  about 
a  room,  but  finds  difficulty  in  reading  and  writing,  in  rare  cases 
complete  blindness  may  develop.  Where  this  is  one-sided  it  indicates 
I)lugging  of  the  central  artery  of  the  retina  on  that  side.  Where  it  is 
i)ilateral  it  indicates  uremia.  Where  a  portion  of  the  fi<'ld  of  \  ision  is 
greatly  distorted,  se])aration  of  a  portion  of  the  retina  or  jilugging  of 
the  central  vein  has  occurred.  These  ])atients  also  see  si)ecks  and 
distorted  i»eains  of  light  before  the  eyes.  When  the  eyes  are  examiiu'd 
lesions  are  fomid  as  well  in  \\\v  optic  nerve,  as  in  the  retina.  The  h(>ad 
of  the  optic  nerxc  is  nnich  reddened  and  swollen,  but  not  to  that 
extent  seen  in  acute  syphilis.  The  papilla  is  usually  surrounded  by  a 
<icar  space,  wliicli  extends  into  the  retina.  The  central  xcssels  show 
alterations  in  calil)er.  the  arteries  being  ccntracted,  the  \cins  dilated. 
This  is  the  result   of  inflanunation  in  the  ner\(>  which  compresses  the 
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MTtcrirs,  and  also  prrvctits  a  discliarj;*-  of  Idootl  tliroiigli  tlic  veins. 
Tlir  lesions  in  the  retina,  especiall\  t'ounrl  in  the  macula,  are  small 
white  areas  eonnecterl  with  greater  or  smaller  hemorrhages.  Tho 
figure  of  a  star,  often  deserihed  as  seen  in  these  eases,  is  not  eonmion. 
In  alhumiinn'ie  retinitis  there  are  no  pigment  changes,  and  this  con- 
stitutes a  point  of  difi'erentiation  in  diagnosis  between  syphilitic  lesions 
of  the  retina,  where  changes  in  the  pigment  are  pronounced.  As  a 
complication,  separation  of  the  retina  is  often  observed.  This  is 
tietected  through  the  grayish  color  of  the  retinal  tissues  with  the 
dilatation  and  dark  appearance  of  the  vessels.  Occasionally  the 
central  artery  or  vein  is  plugged.  Where  the  artery  is  occluded 
the  posterior  portion  of  the  eye  is  gray  in  color  and  in  the  region  of 
the  macula  shows  cherry-red  blotches;  while  in  cases  where  the  veins 
are  plugged,  there  are  areas  of  extravasated  blood,  .\fter  the  disease 
has  reached  its  acute  point  the  e.xravasated  blood  is  in  large  part 
absorbed,  but  the  whitish  areas  remain,  a  portion  of  them  permanently. 
The  swelling  of  the  nerve  subsides  and  is  followed  by  atroph>'.  As 
in  all  inflammation,  the  connective  ti.ssue  disappears  to  some  extent, 
and  there  is  also  atrophy  of  the  nerve  fibers,  with  increase  in  connective 
ti.ssue  between  the  nerve  bundles.  The  l)orders  of  the  papilla  become 
ill-tlefined  through  the  overgrowth  of  surrounding  tissue.  Permanent 
lesions  of  the  ve.s.sels  are  not  infrequent.  Exaniinatit)n  of  the  whitish 
bodies  show  fatty  degeneration,  and  osmic  acifl  shows  the  formation 
of  fatty  tissue  in  the  inner  layers  of  the  retina.  This  attacks  the 
vessels  most  in  the  form  of  endarteritis.  The  prognosis  of  albuminuric 
retinitis  complicating  pregnancy  is  always  doubtful  as  regards  the 
preservation  of  normal  \'ision.  It  is  exceptional  for  the  eyes  in  such  a 
case  to  completely  recover.  Where  the  retina  separates  in  pregnant 
patients,  the  prognosis  is  much  better  than  in  the  non-pregnant,  for  it 
often  adheres  again.  So  far  as  the  prognosis  for  life  is  conc-erned,  this 
complication  is  not  especially  threatening,  it  does  not  in<licate  so  grave 
a  condition  in  the  kidneys  as  when  it  develops  in  the  non-pregnant. 
Where  a  patient  has  had  nephritis  before  pregnancy  the  prognosis 
is  le.ss  favorable.  As  regards  treatment,  the  majority  believe  that 
albuminuric  retinitis  complicating  pregnancy  indicates  the  interruption 
of  pregnancy.  This  advice  is  most  valuable  when  pregnancy  is  inter- 
rupted immediately  after  the  beginning  of  the  first  eye  lesions.  Where 
retinitis  has  gone  on  for  some  time  the  interruption  will  not  have  much 
influence  for  good.  It  is  of  the  utmost  importance  that  patients  be 
guarded  from  retinitis  and  that  severe  nephritis  be  treated  promptly  by 
the  interruption  of  gestation.  When  the  mother  declines  to  abandon 
pregnancy  and  accepts  the  risk  of  impaired  sight,  an  absolutely  hope- 
less prognosis  must  not  be  given.  Patients  must  be  warned  against 
repeated  pregnancy,  as  repeated  retinitis  is  especially  dangerous  to 
vision.  In  some  uremias  sudden  lilindness  develops.  Here  one  finds 
in  the  posterior  portion  of  the  eye  no  distinct  lesion,  in  spite  of  the 
blindness  the  pupil  reacts  and  the  lesion  must  be  considered  cerebral. 
When  the  uremia  is  improved  by  treatment  the  vision  usually  returns 
to  normal.  In  eclampsia  one  observes  sudden  blindness  developing, 
as  in  uremia.  Most  of  these  patients  are  so  mentally  disturbed  that 
they  have  no  sensation  of  vision,  where  they  are  conscious  they  assert 
that  after  a  brief  period  of  impaired  vision  they  have  seen  alterations 
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ill  color,  followed  l)y  sudden  blindness.  With  the  ophthalmoscope 
nothing  is  often  found  in  the  eye  to  account  for  this  condition.  The 
writer  has  examined  in  the  Unixersity  Franenclinic  of  Berlin,  92  cases 
of  eclampsia.  In  44  there  was  disturbance  of  \  ision.  in  4  retinitis  or 
neuroretinitis.  in  these  cases  albumin  did  not  disappear  from  the 
urine  after  confinement,  while  in  the  other  cases  it  entirely  ceased  to  be 
present  as  soon  as  the  uterus  was  emptied.  The  4  cases  may  be  classed 
as  nephritic,  the  remaining  88  as  typical  eclamptics,  of  whom  40  had 
disturbance  of  vision.  In  most  of  these  cases  there  was  complete 
aniurosis  in  a  smaller  proportion  pronounced  amblyopia.  In  these 
cases  the  amurosis  had  previously  existed  and  had  grown  somewhat 
better  at  the  time  of  examination.  In  all  these  cases  the  pupil  reacted 
promptly,  showing  the  lesion  to  be  cerebral.  In  the  majority  of  patients 
blindness  and  unconsciousness  persisted  together  for  hours  and  some- 
times for  days,  but  normal  vision  returned  in  those  who  recovered.  In 
36  cases  examined  by  the  ophthalmoscope,  the  findings  were  normal, 
and  in  4  cases  there  "^re  lesions  not  previously  described.  In  some 
portions  of  the  periphery  the  fundus  was  dark,  and  in  these  portions 
the  vessels  stood  out  more  prominently.  Unless  the  eye  was  examined 
carefully  these  lesions  might  not  have  been  noticed.  In  other  portions 
it  was  possible  to  make  out  sclerotic  ^■essels  resembling  those  seen  in 
syphilis  and  arteriosclerosis.  An  opportunity  occurred  to  examine 
one  of  these  eyes  postmortem,  and  lesions  were  found  in  the  iris  and 
in  the  vessels  of  the  iris.  Where  these  lesions  in  the  iris  were  observed, 
the  prognosis  was  worse  than  where  they  were  absorbed,  as  in  the 
4  cases  two  terminated  fatally,  indicating  the  severity  of  the  toxemia. 
In  general  it  may  be  said  that  the  more  sudden  and  intense  the  dis- 
turbance of  vision  in  eclamptic  patients  the  more  favorable  is  the 
prognosis  for  subsequent  normal  sight. 
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"Koagulen"  as  a  Hemostatic  in  Gynecology.  .Vlbkecht  {Zcnt.  f. 
Gyn.,  1914,  xxxviii,  1185)  has  tried  the  substance  prepared  by  Fonio 
under  the  name  of  "Koagulen"  in  the  treatment  of  various  forms  of 
liemorrhage  that  are  of  interest  to  the  gynecologist.  This  material  is 
a  powder,  the  result  of  fractional  ccntrifugatiou  of  animal  blood,  and 
is  supposed  to  contain  in  conccntrat(>d  form  the  coagulation-stinuilating 
properties  of  the  blood-plntdcts.  The  j)ow(ler  is  dissolved  in  normal 
salt  solution  just  before  using,  so  as  to  make  a  10  per  cent,  solution. 
The  cloudy  Huid  thus  resulting  is  boiled  for  two  to  three  minutes,  and 
is  then  ready  for  use.  It  may  cither  be  applied  to  the  bleeding  area  l)y 
means  of  a  syringe  or  by  soaking  sponges  in  it,  and  then  pressing  them 
firmly  for  a  few  moments  to  the  site  of  hemorrhage.  All)recht  has 
found  it  of  great  value  in  ct)ntrolling  the  often  very  troublesome  oozing 
occurring  from  raw  surfaces  after  l)reaking  up  intestinal  and  atlnexal 
ailliesions    in    inHanunatory   ca.ses.      Such    heniorrhages   are,   as   every 


(iYXKCOl.OCY  DL'.'i 

surgeon  knows,  at  times  exeeedingly  diliieult  lo  eontiol,  often  recjuiring 
more  time  and  labor  than  all  the  rest  of  the  operation;  it  is  just  these 
cases  that  Ali)recht  has  found  "Koagulen"  most  useful,  as  it  in  all 
instanees  caused  rapid  and  permanent  cessation  of  hjeeding  of  this 
character.  On  hemorrhage  from  actual  arteries  or  veins  of  any  size, 
however,  on  atonic  uterine  hemorrhage,  or  in  fact  metrorrhagia  of 
any  type,  it  apparently  had  little  or  no  effect,  and  he  saw  no  value 
from  its  use  in  plastic  work,  nor  in  any  \aginal  operations. 


Formalin  in  the  Treatment  of  Uterine  Hemorrhage.  (iKHsTEXBERG 
(Zcnt.  f.  Gyn.,  1914,  xxxviii,  1201)  is  a  strong  advocate  of  the  use  of 
pure  formalin  in  tlie  treatment  of  excessive  uterine  hemorrhage,  of 
the  "idiopathic"  type,  claiming  that  it  is  simpler,  cheaper,  and  just 
as  efficient  as  the  rrentgen  ray,  and  far  safer  than  zinc  chloride, 
atmokausis,  and  other  methods  of  violent  cauterization  that  have 
l)een  suggested.  He  says  that  he  has  been  using  formalin  for  this 
piu-pose  since  1900,  and  has  had  only  two  failures,  in  one  of  which  there 
was  an  endometrial  polyp,  and  in  the  other  small  myomata.  His 
technique  is  to  wrap  a  \ery  small  bit  of  cotton  about  a  fine  Playfair 
sound,  soak  this  in  full  strength  fornuilin  solution  (40  per  cent,  formal- 
dehyde gas),  and  then  gently  pass  it  through  the  internal  os,  bringing 
it  in  contact  with  as  nuich  of  the  endometrial  surface  as  possible,  but 
removing  it  before  any  contraction  takes  place  in  the  cervix.  After 
about  h\e  minutes  any  such  slight  cramp  that  may  occur  will  have 
passed  off,  and  a  second  sound  is  passed  in  the  same  manner,  care  being 
taken  to  protect  the  vaginal  walls  i)y  means  of  cotton  from  coming 
in  contact  with  the  solution.  A  tampon  is  placed  against  the  cervix 
for  twelve  hours,  to  absorb  any  Huid  that  may  come  from  the  uterus, 
and  the  patient  is  advised  to  remain  in  bed  as  nuich  as  possible  for  the 
first  two  days,  during  which  time  no  douches  of  any  sort  should  be 
taken.  Gerstcnberg  says  he  has  found  this  treatment  so  effective  that 
if  two  applications  do  not  rapidly  cause  cessation  of  hemorrhage,  he 
takes  it  as  a  pretty  good  indication  that  there  is  some  more  definite 
cause  for  the  bleeding  than  was  at  first  evident,  such  as  myoma,  car- 
cinoma, etc.,  requiring  further  investigation.  He  has  never  seen  any 
bad  results  follow,  such  as  abdominal  cramps,  syncope,  infection, 
stenosis,  etc.,  the  only  theoretical  danger  l)eing  that  of  losing  the 
pledget  of  cotton  in  the  uterus.  This  has  never  happened  to  him,  but 
did  to  one  of  his  friends;  after  twenty -four  hours  it  was  spontaneously 
expelled  without  harm. 


"Chronic  Metritis." — An  attempt  to  bring  some  order  into  our 
conception  of  this  very  loo.sely  applied,  and  often  misapplied  term,  has 
been  made  by  Shaw  {Jour.  Obst.,  rnid  Gyn.  British  Kniinre,  1914, 
xxvi,  74),  who  has  made  careful  histological  studies  of  a  number  of 
uteri  renioved  under  this  clinical  diagnosis.  He  believes  that  there 
are  at  least  two,  if  not  more,  totally  distinct  classes  of  ca.ses,  so  far  as 
their  etiology  is  concerned,  that  nevertheless  produce  a  similar  symp- 
tom-complex, and  are  therefore  commonly  grouped  under  the  general 
designation  of  "chronic  metritis."  The  attributes  po.ssessed  in  com- 
mon l\v  these  classes  are  that  the  uterus  is  regularly  enlarged,  thick- 
walled,  and  firm,  producing  excessive  hemorrhage,  leucorrhea,  and 
draggin^g  pain.     The  two  groups  that  he  has  been  able  to  differentiate 
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;ir(>:  (1)  the  result  of  suUinxolntiou  of  <)  parous  utoru.s,  and  (2)  diit'  to 
hypertrophy  of  a  iion-iiaroiis  uterus.  In  his  study  Shaw  ha,s  examined 
-?.")  eases  of  the  former  and  4  of  the  latter  condition.  He  has  foimd  in 
in  each  group  tlie  uterine  wall  grossly  thickened,  this  thickening  being- 
due  in  neither  case,  how(>ver,  to  any  relati\('  increase  in  the  fibrous 
tissue,  as  is  commonly  supposed,  but  simply  to  a  (piantitatixe  increase 
in  l)oth  the  muscular  and  fibrous  elements,  these  maintaining  about 
their  normal  relatixe  proportions.  He  therefore  considei's  the  term 
"fibrosis  uteri,"  which  some  authors  would  apply  to  this  condition, 
distinctly  bad.  The  most  marked  difference  between  the  two  groups 
is  in  the  elastic  tissue,  in  the  hypertrophic  group  this  maintaining  the 
arrangement  characteristic  for  normal,  nuUiparous  uteri,  i.  c,  it  is 
confined  almost  exclusively  to  the  internal  elastic  lamina  of  the  blood- 
vessels, with  only  very  delicate  fibrils  in  the  media  and  adventitia, 
and  rimning  out  between  the  muscle  fasciculi  of  the  mesometrium, 
whereas  in  the  subin .  ^lution  group  thick  strands  of  elastic  tissue  can 
always  be  found  surrounding  the  outside  of  the  liloodvessels  and 
extending  out  through  the  uterine  musculature.  In  regard  to  the 
etiology,  Shaw  thinks  the  thickening  of  the  uterine  walls  is  the  result 
in  the  subinvolution  cases  of  a  failure  of  the  parous  uterus  to  return 
to  its  normal  condition  because  of  advanced  age  of  the  patient,  sepsis, 
general  ill  health,  etc.  To  account  for  the  hypertrophic  group,  he  ad- 
vances the  theory  that  the  endometrium  is  the  prime  factor  in  causing 
the  uterine  enlargement.  In  all  the  cases  examined  the  endometrium 
was  markedly  thickened;  the  cause  of  this,  Shaw  was  not  al)le  to 
determine,  but  he  believes  that  once  this  has  taken  place,  the  thickened 
endometrium  acts  practically  as  a  foreign  body  in  the  uterus,  and  gives 
rise  to  excessive  contractions,  especially  at  the  menstrual  periods, 
resulting  in  a  "work-hypertrophy"  of  the  entire  musculature.  He 
believes  that  the  hemorrhage  in  the  subinvolution  group  is  due  to  the 
excessive  amoimt  of  elastic  tissue  present,  this  not  ha\ing  the  same 
contractile  power  upon  the  bloodvessels  as  nuiscle,  whereas  in  the 
hypertrophic  group  it  comes  chiefly  from  the  thickened  endometrium, 
as  is  evidenced  by  the  fact  that  many  of  these  cases  are  greatly  benefited 
by  curettage,  which  is  practically  without  result  in  cases  of  the  sub- 
in\r)lution  type. 
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Pulmonary  Anthracosis  a  Community  Disease.  We  are  connnonly 
led  to  belie\c  (hat  anthracosis,  save  that  obser\ cd  in  coal-miners,  is 
a  harmless  process  to  which  all  city  dwellers  are  e\pose<l  Such  a  state- 
nu-nt,  however,  without  (|ualification,  is  erroneous,  particularly  because 
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tlu'  (-•harjutur  and  extent  of  industrial  devclopniont  in  ditlVrent  cities 
has  greatly  altered  the  quality  of  the  air  we  breathe.  Klotz  (Amer.  Jour 
Public  Health,  1914,  iv,  SS7)  has  taken  advantage  of  the  conditions 
of  the  Pittsburgh  atmosphere,  and  in  association  with  other  studies 
upon  the  smoke  problem,  has  made  observations  upon  the  accnnndatioti 
of  carbon  in  the  tissues  of  the  lung.  By  his  ol)servations  no  support 
is  gi\en  to  intestinal  al)sorption  of  carlion  as  an  important  factor  in 
pulmonary  anthracosis.  Furthermore,  the  presence  of  carbon  or  soot 
in  the  mouth  does  not  lead  to  its  deposit  in  the  tonsils  or  absorption 
by  the  associated  lymphatic  system.  Similarly  the  trachea  and  bronchi 
do  not  appear  to  have  the  power  of  disposing  of  the  pigment  other  than 
incorporating  it  in  a  mucous  secretion,  which  subseciuentl\'  reaches 
the  mouth.  Owing  to  the  system  of  angidar  and  moist  channels  of  the 
upper  respiratory  passages  the  greater  amount  of  carl)on  is  caught 
before  reaching  the  lung.  That  which  reaches  the  air-sacs  is  picked 
up  by  living  phagocytes  and  carried  into  the  lymphatic  channels  of 
the  lol)ules.  The  larger  channels  in  the  periphery  of  the  lobules  soon 
show  the  presence  of  the  pigment  by  the  sharp  black  lines,  which  may 
be  observed  on  the  lung  surface  of  young  children.  Some  of  the  phago- 
cytic cells  carry  their  pigment  burden  to  the  lymph  glands  at  the  hilus, 
others  plug  the  channels  or  lead  to  nodular  acciunulations  in  the  ampul- 
lary  portions  of  jtmction  points.  Obviously  the  amount  of  pigment 
in  any  hnig  is  dependent  tipon  the  quantity  inhaled,  or  lietter  upon  the 
([uantity  of  carbtm  in  the  atmosphere  of  one's  daily  life.  With  the  larger 
([uantities  of  pigment  scattered  through  the  lung  sulistance  there  is 
a  distinct  loss  of  elasticity  of  the  tissue.  This  physical  change  is  asso- 
ciated with  a  structural  alteration,  in  which  the  most  marked  condition 
is  the  fibrosis  aljout  the  anthracotic  deposit.  These  fibroses  are,  at 
times,  nodular  or  again  diffuse.  The  air  spaces  are  encroached  ujx)!!, 
with  the  result  that  the  less  involved  areas  respond  in  compensatory 
emphysema.  The  more  marked  anthracotic  deposit  .seriously  impairs 
the  function  of  the  lung.  Pleural  adhesions  are  not  developed  as  a 
result  of  the  deposit.  An  interesting  point  was  observed  that  the  cells 
acti\e  in  the  phagocytosis  of  the  carbon  migrated  to  areas  of  chronic 
inflammation,  particularly  tuberculosis,  and  formed  a  pigm(>nted  wall 
about  such  areas.  The  fibrosis  which  accompanied  these  carbon  deposits 
tended  further  to  encapsulate  the  tulierculous  foci.  Acute  inflannnation 
(pneumonia)  was  not  assisted  in  this  manner,  but  was  rather  imj)e<led 
in  its  fa\"orable  outcome  during  the  stage  of  resolution.  Estimates  of 
the  total  carbon  content  of  the  hing  were  made  in  which  quantities 
varying  from  1.2  to  5.3  grams  were  obtained  in  individual  lungs  of 
Pittsburgh  inhabitants  while  0.14  and  0.4  grams  were  obtained  in  two 
lungs  from  residents  in  .\nn  Arbor,  Michigan.  The  fact  appears  to  be 
clearly  borne  home  to  us  that  a  variable  anthracosis  and  its  sec|uel;e 
affects  city  dwellers  according  to  the  amount  of  smoke  pollution  in 
their  respective  connnunities. 

Rabies.  J  \.\iks  J.  (  i  aiming  {.Journal  of  I  iifidious  Di.sra.si.s.  .btiniar\ , 
1914,  xi\-,  \o.  1,  p.  Mi)  presents  the  results  of  his  studii-s  on  fi.xed  vims 
with  special  reference  to  the  action  of  disinfectants,  the  effect  of  heat, 
l)assage  through  Perkefeld  filters,  infectixity;  also  tiie  effect  of  dialysis 
and  expo.sure  of  the  virus  to  peritoneal  fluid  in  vivo,  ("umming  further- 
more determined  the  minimum  lethal  dose  of  the  virus  and  gives  the 
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results  of  immunity  tests  on  sets  of  animals  which  had  been  \  accinated 
by  Aarious  methods  of  antirabic  treatment,  and  finally  reports  the  results 
of  a  new  method  which  he  designates  that  of  dialysis. 

The  experiments  show  that  a  1  per  cent,  solution  of  phenol  does  not 
destroy  the  \irus  by  an  exposure  of  six  hours,  whereas  a  2  per  cent, 
solution  kills  it  in  less  than  twenty-four  hours.  These  experiments 
were  made  by  exposing  the  virus  to  the  disinfectant  in  a  test-tube, 
and  should,  therefore,  not  be  translated  to  the  treatment  of  the  wound 
in  the  animal.  The  specific  disinfecting  action  of  formaldehyde  is 
shown  by  the  fact  that  the  virulence  of  the  virus  (again  in  vitro)  is 
lost  when  exposed  for  two  hours  to  an  0.08  per  cent,  solution.  As  a 
result  of  this  finding  Cmnming  advises  the  use  of  formalin  upon  all 
wounds  made  by  animals  suspected  of  being  rabid.  The  actual  effect 
of  formalin  upon  such  wounds  in  animals  was,  however,  not  tested. 

The  ^"irus  is  reatln^\  destroyed  by  heat — in  twenty  minutes  at  an 
exposure  of  47°  C".,  and  in  less  than  two  minutes  at  100°  ('.  In  thick 
homogeneous  suspensions  the  virus  may  be  made  to  pass  through  a 
Berkefeld  filter. 

By  the  intracranial  method  of  injecting  the  virus  the  mortality  is 
100  per  cent.  Next  in  order  as  to  mortality  is  the  intramuscular  route 
— 50  per  cent.  Intraperitoneal  injections  give  a  death  rate  of  15  per 
cent.,  while  by  the  intravenous  method  the  animal  rarely  dies.  It 
was  found  that  when  the  A'irus  in  collodion  sacs  was  exposed  to  the  peri- 
toneal fluid  its  virulence  was  lost  in  from  three  to  six  hours.  An  inter- 
esting series  of  experiments  was  contlucted  to  show  the  effect  of  dialy- 
zing  a  fresh  standard  suspension  against  running  distilled  water.  Under 
these  circumstances  the  virus  loses  its  virulence  and  it  was  found  that 
the  important  factors  in  effecting  the  destruction  of  the  virus  were  the 
thickness  of  the  collodion  sac,  the  percentage  of  rabid  brain  in  suspen- 
sion, and  the  rate  of  flow  of  the  distilled  water. 

The  minimum  lethal  dose  of  the  fixed  virus  by  the  intracranial 
method  of  injection  was  found  to  be  0.5  c.c.  of  a  1  to  125,000  suspension 
in  physiological  salt  solution.  In  the  tabulations  given  it  is  noted  that 
by  the  Hogyes  method  of  treatment  the  immimity  conferred  will  pro- 
tect against  about  1.5  minimum  lethal  doses.  The  Pasteur  treatment 
protects  against  about  2  mininuun  lethal  doses  of  the  fixetl  virus,  while 
the  vaccine  prepared  by  the  dialyzed  methoil  will  protect  against  as 
much  as  8  minimum  lethal  doses.  Furthermore,  the  vaccine  prepared 
by  the  dialyzed  method  will  not  produce  the  disease  when  injected 
intracraniall.N'.  <  ununing,  therefore,  claims  that  tlie  subcutaneous 
injections  of  th(>  dialyzed  vaccine  iwc  entin^ly  safe  as  a  prophylactic 
measure  and  they  confer  a  high  degree  of  imnumity.  Over  800  persons 
bitten  by  animals  suspected  of  having  rallies  have  ix-en  treated  l»y  this 
new  method  at  the  Pasteur  Institute  at  .\mi  .\rl)()r,  Michigan.  In  this 
series   no  cases   of   rabies   developed. 

Notice  to  Contributors. — All  cominuiiications  iiiteiulcd  for  insertion  in  the 
Original  Departnu'iit  of  this  Journ.\l  are  received  only  with  the  distinct  under- 
standing that  they  arc  contributed  erclusively  to  this  Jodrn.\l. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination  they 
are  found  desirable  for  this  .Jouhnai.,  will  be  translated  at  its  expense. 

A  limited  iiumlier  of  reprints  in  pamphlet  form,  if  desired,  will  lie  furnisl>i>d  to 
authors,  provided  the  request  for  them  he  written  on  the  vianuscript. 

All  communications  should  be  addressed  to — 

Dr.  Georqk  Morris  Piersol,  11)13  Spruce  .St.,  Philadelphia,  I'a.,  U.  S.  A. 
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